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AC Advisory Circular

ADCED Alaska Department of Community and Economic Development 

AGL above ground level

AIP Airport Improvement Program

ALP Airport Layout Plan

AMP Airport Master Plan

ANCSA Alaska Native Claims Settlement Act

ARRC Alaska Railroad Corporation

ARTCC Air Route Traffic Control Center 

ATCT air traffic control tower

CIRI Cook Inlet Region, Inc. 

DNPP Denali National Park and Preserve

DNL Day-Night Noise Level

DOT U.S. Department of Transportation

ADOT&PF Alaska Department of Transportation and Public Facilities

EA Environmental Assessment

F degrees Fahrenheit

FAA Federal Aviation Administration

FAR Federal Aviation Regulation

FATO Final Approach and Takeoff Area
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FEMA Federal Emergency Management Agency 

FIRM Flood Insurance Rate Map

FSS Flight Service Station

ft foot or feet

GA general aviation

H&H Hydrologic and Hydraulic

HPZ Heliport Protection Zone

HSA Heliport Safety Area

HRS Heliport Relocation Study

IFR instrument flight rules

in. inches

lbs pounds

M&O maintenance and operations

MDA minimum descent altitude

MHz megahertz

mi mile or miles

MSB Matanuska-Susitna Borough

MSL mean sea level

NAVAID navigational aid

NEPA National Environmental Policy Act

NPIAS National Plan of Integrated Airport Systems

NPS National Park Service

ROM Rough Order of Magnitude



TCC Talkeetna Community Council

TLOF Touchdown and Liftoff Area

TVA Talkeetna Village Airstrip

USA U.S. Army

VFR visual flight rules

VOR/DME Very High Frequency Omnidirectional Radio Range/Distance Measuring 
Equipment
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SECTION 1

Purpose and Need

Talkeetna is located at the junction of the Talkeetna, Chulitna, and Susitna Rivers, 120 miles

(mi) north of Anchorage at Mile 226.7 of the Alaska Railroad Corporation (ARRC) tracks

(Exhibit 1). (All exhibits are located at the end of text.) The Talkeetna Spur Road runs 14 mi

east from the George Parks Highway, at Milepost 98.8. The town lies at approximately

62° 19’ N Latitude, 150° 04’ W Longitude (Section 19, T26N R4W, Seward Meridian).

Talkeetna is located within the Matanuska-Susitna Borough (MSB), in the Talkeetna

Recording District and encompasses 41.6 square mi of land and 1.4 square mi of water

(Appendix A).

In 1997, the Alaska Department of Transportation and Public Facilities (ADOT&PF) and the

Federal Aviation Administration (FAA) undertook the Talkeetna Airport Master Plan (AMP)

(ADOT&PF, 2001a). The AMP serves to guide the development of Talkeetna Airport until

2015. The AMP identifies Talkeetna’s long-term aviation needs and ensures that

development occurs in accordance with FAA standards and Alaska Aviation System Plan

guidelines (ADOT&PF, 1986). 

The master planning process involved preparing four stand-alone documents: the Talkeetna

Airport Phase One Report (ADOT&PF, 1997), the Talkeetna Airport Draft Environmental

Assessment (EA) (ADOT&PF, 2000), the Draft Talkeetna Airport Layout Plan (ALP)

(ADOT&PF, 2001b), and the AMP (ADOT&PF, 2001a). These documents outline a phased

development program for short-term (0 to 5 years), mid-term (5 to 10 years), and long-term

(10 to 20 years) horizons. The draft ALP indicates that the area of the existing heliport is to

be developed into commercial lease lots and aircraft parking but does not indicate where a

new heliport will be located. 

In 2001, ADOT&PF and FAA undertook the Talkeetna Airport Improvements, Phase II

project. The project includes a Heliport Relocation Study (HRS), an EA, an ALP update,

Hydrologic and Hydraulic (H&H) services, and the final design of the short-term
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development program identified in the AMP. This work will ultimately result in the

construction of the short-term improvements and the heliport.

The purpose of the HRS is to identify issues to be resolved by the HRS process, to identify

and evaluate alternative locations for the proposed heliport, and to recommend preferred

alternatives for evaluation in the issues-based EA. This HRS presents background

information on the community and conditions at the existing heliport as well as an analysis

of helicopter demand and facility requirements for a 15-year planning period ending in

2015. 

Another component of the HRS is a detailed noise study. The noise study includes computer

modeling of both fixed-wing and helicopter noise data based on existing and forecasted

activity calibrated against field measurements of actual noise levels in Talkeetna during

periods of peak activity. 

The existing heliport is a cleared, gravel-surfaced area south of the existing commercial

parking apron. It is unlighted and unmarked and has several deficiencies that require

improvement in order to comply with FAA standards and ADOT&PF guidelines (Exhibit 2). 

Issues at the existing FAA Talkeetna Heliport include: 

Air traffic and air space conflicts occur between helicopters flying across the runway

and fixed-wing aircraft using the runway.

The separation distance between helicopter landing area and the runway does not meet

FAA standards.

The heliport is located adjacent to the existing commercial apron, subjecting parked

aircraft to high winds and flying debris and gravel caused by helicopter rotorwash. 

Helicopters operate adjacent to and over residential areas.

The heliport is not paved, exacerbating the flying debris issue.

There is inadequate separation between large helicopter, small helicopter, and fixed-

wing operations.
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The heliport lacks lighting.

The number of transient helicopter parking positions during the peak operating season

is insufficient.

Both fixed-wing and helicopter traffic has been increasing. Fixed-wing traffic is

forecasted to double by 2015, and helicopter traffic is forecasted to grow by 70 percent

by 2015.

In response to these deficiencies, a list of criteria for heliport relocation was developed

through personal interviews with airport users, public and agency meetings, and review of

the AMP. Copies of the documentation collected while preparing this report are included in

Appendix A. The purpose of the heliport relocation is as follows:

Redirect helicopter traffic away from parked and taxiing fixed-wing aircraft.

Provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015.

Redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing  Talkeetna Airport, Christiansen Lake, and the Talkeetna

Village Airstrip (TVA). 

Be compatible with proposed and future development shown on the draft ALP. 

Comply with FAA design standards to the extent possible. 
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SECTION 2

Inventory of Existing Conditions

The inventory of existing conditions provides a record of baseline conditions at and in the

vicinity of Talkeetna Airport. This inventory organizes background information relevant to

the project, with specific emphasis on information that affects heliport development. The

inventory draws from existing information in the Phase One Report (ADOT&PF, 1997), the

draft EA (ADOT&PF, 2000), and the draft ALP (ADOT&PF, 2001b). Specific information

regarding helicopter operations was recently collected and added to prepare this section. 

2.1  Social and Cultural

“Talkeetna” is an Indian word meaning "where the rivers join.”  Originally the site of a

Tanaina Indian village, Talkeetna was established as a mining town and trading post in

1896. A gold rush to the Susitna River brought prospectors to the area. By 1910 Talkeetna

had become a riverboat steamer station. In 1915, Talkeetna was chosen as the site for the

Alaska Engineering Commission, who would build the Alaska Railroad, and the community

population peaked near 1,000 residents. World War I and completion of the railroad in 1919

caused a dramatic population decline. A portion of the original 1918 townsite is recognized

as the Talkeetna Historic District and was listed on the National Register of Historic Places

in April 1995. There are no historic landmarks in the Talkeetna Historic District.

2.2  Demographic 

The Bureau of Census records from 2000 (Alaska Department of Community and Economic

Development [ADCED], 2001) indicate that Talkeetna’s population is mostly Caucasian. In

2000 the population was 772, with 679 of those listed as Caucasian, 29 as Alaska Native, 1 as

Asian, 10 as other race, and 53 as “two or more races” (Appendix A).
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2.3  Economic 

Talkeetna is known for recreational fishing, hunting, boating, lodging, flightseeing, skiing,

and dog mushing. Most of Talkeetna’s businesses depend upon and support these activities.

Talkeetna serves as a takeoff point for fishing and flightseeing trips and as a staging area for

Mount McKinley climbing expeditions (Appendix A). Talkeetna’s cash economy is largely

dependent on these tourism and outdoor recreational activities. ADCED classifies many of

the businesses in Talkeetna as amusement and recreation, air transportation, scenic and

sightseeing transportation, independent artists, writers and performers, fishing guides, and

retail stores. 

Talkeetna Airport serves as a base for air taxi operators, helicopters, outfitters, and related

services. Numerous air taxis provide transport to the Kahiltna Glacier Base Camp for those

climbing Mount McKinley. The Talkeetna heliport also serves as the seasonal base of

operations for the U.S. National Park Service (NPS) and the U.S. Army (USA) to support

helicopter search and rescue missions in Denali National Park and Preserve (DNPP). 

Twelve Talkeetna residents hold commercial fishing permits (Appendix A).

2.3.1  Infrastructure

Talkeetna is accessible by Talkeetna Spur Road, which runs 14 mi east from the George

Parks Highway, by the ARRC, and by air. It is a transportation center for tourists visiting

DNPP and the nearby Alaska Range mountains. 

The majority of Talkeetna residents have individual wells, septic tanks, and complete

plumbing. A piped water and sewer system is maintained by the Talkeetna Water &

Wastewater Utility. The high school operates its own water system. An existing sewage

lagoon is located 1.0 mi north of downtown Talkeetna. Other public utilities are provided by

the Matanuska Electric Association and the Matanuska Telephone Association. There is no

active landfill at or near Talkeetna. 
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2.4  Political and Legal 

2.4.1  Local Government

Talkeetna is not incorporated as a municipality. The Talkeetna Community Council (TCC) is

recognized by the MSB as the official rule making body for Talkeetna, with the Talkeetna

Chamber of Commerce as an active civic organization. During 1998 and again in 2000, the

community petitioned the ADCED Division of Community and Business Development’s

Local Boundary Commission for incorporation as a home-rule city. During 2002, general

public voting did not support incorporation.

Cook Inlet Region, Inc. (CIRI) is the regional Native corporation under the Alaska Native

Claims Settlement Act (ANCSA); however, Talkeetna was not included in ANCSA and is

not federally recognized as a Native village. There is no separate village corporation for

Talkeetna.

2.4.2  Land Use and Land Status

The State of Alaska owns the majority of the land in the Talkeetna area, totaling

approximately 200,000 acres. The MSB owns approximately 18,000 acres of land, which is

primarily dedicated to recreational purposes. CIRI owns approximately 6,700 acres in the

area. The airport property consists of approximately 670 acres. The remaining lands are

privately owned. 

The MSB has established land-use policies for the Talkeetna area. While the airport and

lands surrounding the airport are not formally zoned, there is a process within the MSB for

designating the use of land intended for development. The MSB recognizes the TCC as the

local advisory body for planning and land-use issues. 

Land use and land status in and around Talkeetna are shown in Exhibit 3. Land use in the

area adjacent to Talkeetna Airport includes residential, commercial, and undeveloped areas.

Residential land use in the Talkeetna area is predominantly single-family, low-density

housing.
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Land on the west side of the airport is developed for both residential and commercial uses

and is commonly referred to as East Talkeetna. The Talkeetna town site lies farther west of

the ARRC tracks. This area comprises the historic area of old Talkeetna and the majority of

the tourist-oriented businesses, such as restaurants, lodging, and gift shops.

Land on the north side of the airport is privately owned and remains largely undeveloped.

There are scattered residential units north of the airport, between the airport property and

the Talkeetna River. The Talkeetna Alaskan Lodge is located southeast of the airport. South

of the airport there is very little development between the Airport and the Talkeetna Spur

Road. Along the southwest side of the airport, west of the ARRC tracks, are the Talkeetna

Library, Talkeetna Elementary School, a restaurant, a service station, and some residential

buildings. Trails in the vicinity of Talkeetna that are approved by the MSB for both

motorized and nonmotorized are shown on Exhibit 3.

2.4.3  Community Development Plans

Several MSB development plans have been completed to guide growth in the Talkeetna

area. These include:

Draft Talkeetna Community and Tourism Plan (TCC, 2002)

Talkeetna Comprehensive Plan (MSB, 1999a)

Christiansen Lake: Lake  Management Plan (MSB, 1999b)

Matanuska-Susitna Borough Comprehensive Development Plan (MSB, 1970)

Comprehensive Development Plan: Transportation (MSB, 1984a)

Comprehensive Development Plan: Public Facilities (MSB, 1984b)

Matanuska-Susitna Borough Coastal Management Plan (MSB, 1984)

Multiple Use Forest Management Program (MSB, 1990)

Susitna Basin Recreation Rivers Management Plan (MSB, 1991)

The Talkeetna Comprehensive Plan contains several recommendations related to Talkeetna

Airport. These recommendations are:

Land at Talkeetna Airport should be reserved for airport-related uses only so that the

continued efficiency of the airport can be maintained.

A float/ski strip parallel to Runway 18/36 should be considered.
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Fixed-wing aircraft and helicopters should be rerouted to minimize noise impacts on the

community.

2.5  Natural Conditions

This section provides an overview of the environmental conditions in the vicinity of the

Talkeetna Airport. This analysis is not intended to fulfill the requirements of the National

Environmental Policy Act (NEPA). Prior to the actual heliport relocation, an EA prepared in

accordance with FAA Orders 5050.4A (U.S. Department of Transportation [DOT], 1985) and

1050.1D (DOT, 1986a) must be prepared. The EA will result in either a finding of no

significant impact or the decision to prepare an environmental impact statement. 

2.5.1  Topography

Talkeetna is located in the Susitna River Basin, bounded by the Alaska Range mountains to

the north and west, the Talkeetna Mountains on the east, and Cook Inlet on the south.

Talkeetna and Talkeetna Airport are located on a broad abandoned floodplain. 

The Susitna River Basin is characterized by rolling hills interspersed with swamps, bogs,

lakes, and streams. Talkeetna is located at the 345-foot (ft) elevation. Elevations gradually

increase to the 1,000-ft elevation 5 to 7 mi from the community along a northeast to

southwest direction. The Bartlett Hills, located about 5 mi southeast of Talkeetna, rise to an

elevation of slightly more than 1,000 ft. Farther east of Talkeetna, the foothills of the

Talkeetna Mountains rise from 1,000 to 2,000 ft in a north-south line. Beyond this, the

Talkeetna Mountains become much more rugged, with peaks ranging form 5,000 to 6,000 ft. 

2.5.2  Geology and Soils

Talkeetna is located at the base of the western foothills of the Talkeetna Mountains. The

region is bound to the north and east by tertiary to cretaceous intrusive and marine

sedimentary rocks and was subjected to a series of glacial advances. The region is

seismically active. 

The community is situated on a broad abandoned floodplain below the confluence of the

Talkeetna and Susitna Rivers. The site lies on relatively level terrain between the active
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channel of the Susitna River and low hills of to the east. The floodplain is generally

characterized by slightly elevated, well-drained alluvial terraces that are intersected by low,

broad, flat, poorly drained channels. No bedrock is exposed within the immediate vicinity

of Talkeetna Airport. 

The typical soil profile for the elevated alluvial terraces is approximately 4 inches (in.) of

organic material over 2 to 2.5 ft of moist, nonplastic silt. The silt is underlain by compact-to-

dense sandy gravel with relatively few fines. The depth of the base gravel is at least 21 ft.

The water table is typically encountered at depths greater than 5 ft. The undisturbed

lowland areas adjacent to the terrace deposits have a similar soil profile to the upland areas,

with the exception that the water table is typically within a few feet of the surface and soils

near the surface are soft. Recent geotechnical investigations for this project discovered the

presence of relic permafrost in some of the lowland areas. 

2.5.3  Vegetation

The land surrounding Talkeetna Airport consists of interspersed upland habitats and

wetland areas. 

The upland vegetation communities include:

Bottomland spruce/hardwood (white spruce, balsam poplar, cottonwood, and tall

shrubs)

Mixed birch/hardwood (white spruce, paper birch, aspen, and black spruce)

Lowland black spruce/hardwood (black spruce, aspen, cottonwood, poplar, and tall

shrubs)

The mixed birch/hardwood community dominates the upland vegetation in the immediate

area surrounding Talkeetna Airport. This forested habitat is commonly found on level to

nearly level floodplains and low-level river terraces within the Susitna River watershed.

This community is locally mixed with black cottonwood, balsam poplar, paper birch, and

quaking aspen. 
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2.5.4  Wetlands

Three general types of wetland areas exist in the vicinity of the Talkeetna Airport:

palustrine, lacustrine, and riverine. The palustrine wetland area is the most widespread and

can be found adjacent to Twister Creek on the southern portion of the airport property.

Twister Creek and the Susitna River have been classified as riverine wetland areas. One

lacustrine wetland area has been identified at a flooded gravel pit north of the existing

runway. Wetlands in the vicinity of Talkeetna Airport are shown on Exhibit 4.

2.5.5  Fish and Wildlife

The Susitna River provides both spawning and rearing habitat for five species of Pacific

Salmon: chinook, coho, chum, sockeye, and pink. These salmon migrate from the river to

Cook Inlet and comprise a significant portion of the salmon harvest each year. Resident

species found in the Susitna River drainage include lake trout, rainbow trout, arctic

grayling, burbot, Dolly Varden, and round whitefish. The Talkeetna River is also an

important fish habitat, containing both anadromous and resident species. Adult coho

salmon are present throughout the main channel of Twister Creek although juvenile coho

salmon have not been observed in this creek. However, still water in the wetland area

paralleling the creek is likely used for rearing. 

Several types of mammals can be found near Talkeetna Airport. The larger mammals

include moose, bears, wolves, coyotes, and red foxes. Smaller mammals include beavers,

lynx, martens, minks, muskrats, river otters, weasels, porcupines, snowshoe hares, and red

squirrels. Both grizzly and black bears can be found along the banks of the Talkeetna and

Susitna rivers, as well as the lower portion of Twister Creek when they search for salmon

during the summer months. Beavers reside in the Twister Creek wetlands complex. 

Bird species including ducks, geese, raptors, passerines, spruce grouse, and willow

ptarmigan inhabit the area adjacent to the Talkeetna Airport. A number of bald eagle nests

have historically been observed near the confluence of the Susitna and Talkeetna Rivers.
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2.5.6  Historic and Archaeological Sites

In the early part of the Twentieth Century, Talkeetna was a supply point for the railroad

and the Alaska Road Commission, as well as for trapping and mining activities in the area.

The NPS placed the Talkeetna Historic District on the National Register of Historic Places in

April 1993 (ADOT&PF, 2000). Included in the district are 13 buildings built between 1919

and 1939 and the TVA built in 1938. No historic, cultural, architectural, or archeological

resources have been identified at Talkeetna Airport.

2.5.7  Water and Hydrology

The entire town site of Talkeetna is located in an active floodplain. This floodplain is caused

by the convergence of the Susitna, Talkeetna, and Chulitna Rivers near the town site. The

Susitna River has a length of about 200 mi and a drainage area of about 7,100,000 acres

upriver from Talkeetna. The Susitna River measures approximately 1 mi wide at Talkeetna.

The Talkeetna River is about 80 mi long and has a total drainage area of approximately

1,300,000 acres. The Talkeetna River is nearly 900 ft wide at its confluence with the Susitna

River.

2.5.8  Floodplains

The existing Flood Insurance Rate Map (FIRM) for Talkeetna, published by the Federal

Emergency Management Agency (FEMA), indicates that most of the land occupied by the

Talkeetna Airport is within the 100-year floodplain of the Susitna and Talkeetna rivers. 

The Talkeetna Airport Improvements, Phase II Hydrologic/Hydraulic Assessment

Incomplete Draft (ADOT&PF, 2001a) is a detailed study that better defines the limits and

elevations of flood waters during the 100-year flood. The results of the study indicate that

East Talkeetna and almost all of the airport property are inundated during the 100-year

flood (Exhibit 5).

The purpose of the Hydrologic/Hydraulic Assessment is to ensure that development at

Talkeetna Airport proceeds according to federal, state, and local requirements. The H&H

study will likely result in FEMA revising the FIRM for Talkeetna. 
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2.5.9  Meteorological Data

Talkeetna weather is considered moderate by Alaskan standards. It is located within a

transitional climate zone, influenced by both the maritime climate zone from the coastal area

to the south and the arctic climate zone from the north, with distinctive continental

characteristics during winter. 

The temperature extremes range from -40 degrees Fahrenheit ( F) during winter to 90 F

during summer. The average annual precipitation is 29 in., with an average annual snowfall

of 102 in. The wettest season is late summer, between August and September, caused by

major storm activity in the eastern Bering Sea and Gulf of Alaska conflicting with the cooler

temperatures from the northern continental areas. Precipitation is generally in the form of

light rain, mist, or snow.

2.5.10  Winds 

The predominant winds at Talkeetna Airport come from the south in summer and the north

in winter. Winds are less than 10 knots 94.1 percent of the time. Winds greater than 10 knots

occur from the north approximately 4.5 percent of the time and from the south

approximately 1.2 percent of the time, with a small fraction of those winds exceeding

16 knots. The remaining 0.2 percent of observations cannot be grouped into significant wind

speed and direction categories. These data are summarized on the wind rose for the

Talkeetna Airport (Appendix B).

2.5.11  Noise

FAA Order 5050.4a establishes criteria for noise evaluations at airports. While not required

by this criteria, a detailed noise study has been completed for both the existing and future

conditions at Talkeetna Airport. This study is located in Appendix C.

2.6  Aviation Facilities

Four facilities in the Talkeetna area serve aircraft operations. The primary airport in the area

is Talkeetna Airport, which is owned and operated by ADOT&PF. It is located

approximately 1 mi east of downtown Talkeetna. The TVA, a small, unpaved runway, is
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located in downtown Talkeetna. In addition, Christiansen Lake, located 5 mi southeast of

Talkeetna Airport, and Fish Lake, located 5 mi south-southeast of Talkeetna Airport,

support floatplane operations. 

2.6.1  Talkeetna Airport

Talkeetna Airport has one 3,500-ft-long by 75-ft-wide runway aligned 18/36, as well as a full

length parallel taxiway (Exhibit 6). One existing commercial apron is adjacent to several

lease lots with developed hangar facilities. A variety of aircraft repair and maintenance

services are available. The existing maintenance and operations (M&O) facility located near

the northwest end of the runway houses equipment and provides office space for personnel.

ADOT&PF provides maintenance staff. An aircraft rescue and fire fighting facility is not

present at Talkeetna Airport. 

The runway at Talkeetna Airport is equipped with medium-intensity runway lights.

Medium-intensity taxiway edge lighting is also installed along both sides of the parallel

taxiway as well as the outer edge of the commercial apron. The airport is not equipped with

an approach lighting system, but runway threshold lights are installed. Runway 18/36 has

pilot-activated, visual-approach slope indicators. Several nonprecision instrument approach

procedures are published for Talkeetna Airport. It does not have an air traffic control tower

(ATCT).

2.6.2  Talkeetna Heliport

An existing heliport and helicopter parking areas are located at Talkeetna Airport,

immediately south of the existing commercial apron (Exhibit 6). The heliport is

approximately 480 ft long and 85 ft wide and has a gravel surface. It accommodates up to

three CH-47 Chinooks and two smaller helicopters, such as the Bell 206 Jet Ranger or the

Eurocopter 315 Lama. The existing heliport lacks lighting and other navigational aids

(NAVAIDs). No dedicated facilities currently exist for passenger holding, ground access,

maintenance, or automobile parking. The NPS and ERA Helicopters have traditionally held

seasonal lease lots near the existing heliport. The airport entrance roadway provides vehicle

access to the heliport from Second Avenue. Table 1 summarizes the existing heliport

facilities at Talkeetna.
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TABLE 1

Existing Heliport Facilities

Design Element Existing Conditions

Heliport length 480 feet
a

Heliport width 85 feet
a

Heliport surface Gravel
b

Lighting None
a

Apron None
b

Equipment building Talkeetna Airport Maintenance

Terminal None
b

Service access Gravel road to Second Avenue
b

a
Alaska Supplement

b
 Visual Inspection

 2.6.3  Talkeetna Village Airstrip

The TVA, a small, unpaved runway, is located about one mile west of Talkeetna Airport, in

downtown Talkeetna. According to the Phase One Report, it is 1,575 ft long by 30 ft wide. The

U.S. Bureau of Land Management owns part of the airstrip, and the remained of the airstrip

is on private property. The TVA supports a limited number of single-engine general

aviation (GA) aircraft  operations. According to the Phase One Report, there are usually five

fixed-wing aircraft based year-round at the TVA. This number increases slightly in the

summer.

2.6.4  Floatplane Facilities

Christiansen Lake is located approximately 1 mi southeast of Talkeetna Airport. It is used as

a base for both GA and commercial floatplane operations. It is not under the control of

ADOT&PF. Private homes and an MSB park are located along the lake shore. The longest

reach on the lake, about 4,000 ft, is the predominant direction used by the floatplanes. The

FAA’s Alaska Supplement (DOT, 2000a) recommends that aircraft operations to and from

Christiansen Lake remain east of the lake. 

Fish Lake is located approximately 5 mi south-southeast of Talkeetna Airport and is also

used for floatplane operations although its primary use is by GA operators who have
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residences adjacent to the lake. Like Christiansen Lake, Fish Lake is not controlled by

ADOT&PF. 

2.6.5  Visual Flight Rules Traffic Patterns

Three airports handle visual flight rules (VFR) traffic in the immediate vicinity of Talkeetna

Airport: Talkeetna Airport, Christiansen Lake, and the private TVA. Standard VFR traffic

patterns and other airspace standards are outlined in FAA Order 7400.2E, Procedures for

Handling Airspace Matters (DOT, 2001). 

Traffic pattern airspace dimensions depend upon the aircraft approach category of the most

demanding aircraft using the airport. The aircraft approach category is a grouping of

aircraft based on 1.3 times their stall speed in their landing configuration at the maximum

certified landing weight. The most demanding aircraft using Talkeetna Airport fall within

approach category B, which includes aircraft with stall speeds of at least 91 but less than

121 knots. The most demanding aircraft using both Christiansen Lake and the TVA fall

within approach category A, which includes aircraft with stall speeds below 91 knots. Fixed-

wing aircraft traffic patterns are usually flown from 600 ft above ground level (AGL) to

1,000 ft AGL.

The traffic pattern airspace for Talkeetna Airport, Christiansen Lake, and the TVA are

shown in Exhibit 7 in accordance with Order 7400.2E and information provided by the

Talkeetna Flight Service Station (FSS) staff (Appendix A). The Alaska Supplement

recommends that aircraft operations from Christiansen Lake remain east of the lake.

Therefore, the traffic pattern is shown only to the east of Christiansen Lake. Pilots arriving

and departing at Talkeetna Airport typically remain to the west of the runway to avoid

traffic on Christiansen Lake although they are not required to do so. The TVA does not have

an FAA-approved VFR traffic pattern; however, Exhibit 7 shows the approximate location of

the nonapproved traffic pattern for the TVA. VFR traffic patterns for Talkeetna Airport,

Christiansen Lake, and the TVA overlap. For safety reasons, the FAA recommends that the

VFR traffic patterns established for nearby airports do not intersect or overlap, but they are

allowed to have patterns that touch.

As detailed in the Phase One Report, the FAA agreed to conduct an airspace study to analyze

a proposal to change the traffic pattern for Runway 18 to right-hand traffic (Appendix A).
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Air traffic conflicts between Talkeetna Airport and the TVA were analyzed in this study.

The FAA has issued a conditional determination of no aeronautical objection to the

proposal, providing that several provisions be met. These provisions include changing the

traffic patterns at both Talkeetna Airport and the TVA. 

The traffic pattern at Talkeetna Airport would be changed from the standard left-hand

pattern on both Runway 18 and Runway 36 to right-hand traffic on Runway 18 and left-

hand traffic on Runway 36. The traffic pattern for Talkeetna Airport will be 1,000 ft AGL.

Aircraft departing on Runway 18 should climb straight ahead to at least 1,000 ft AGL before

turning westbound to avoid TVA traffic. Aircraft arriving on Runway 36 should maintain at

least 1,000 ft AGL before turning final to avoid TVA traffic operating at 500 ft AGL or less. 

TVA traffic would remain to the west of the airstrip over the Susitna River. Aircraft arriving

and departing would remain at or below 500 ft AGL when east of the west bank of the

Susitna River. Aircraft would remain well clear of the approach/departure course for

Talkeetna Airport Runway 18/36. The TVA would also be added to the Alaska Supplement. 

2.6.6  Navigational Aids

NAVAIDs are installed near Talkeetna to assist both local and en route aircraft. The

Talkeetna Very High Frequency Omnidirectional Radio Range/Distance Measuring

Equipment (VOR/DME) is located 1.6 mi south of the airport. The Peters Creek

Nondirectional Beacon is located 0.6 mi northwest of the airport. 

2.6.7  Airspace/Air Traffic Control

Anchorage Air Route Traffic Control Center (ARTCC) controls aircraft flying under

instrument flight rules (IFR) within controlled airspace and participating aircraft operating

under VFR across Alaska. Using radar and nonradar procedures, en route air traffic services

are provided to aircraft at Talkeetna Airport by the Anchorage ARTCC.

The FAA also provides flight advisory services through the Talkeetna FSS, which operates

Monday through Thursday, inclusive, from 0800 to 1600 hours local time, and Friday

through Sunday, inclusive, from 0600 to 2130 hours local time. Pilots use frequency

123.6 megahertz (MHz) to contact the Talkeetna FSS. At other times, pilots must contact the
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automated FSS located in Kenai for information concerning Talkeetna Airport. Local

weather information can be obtained from the Talkeetna FSS, or by listening to the

Talkeetna Transcribed Weather Broadcast on frequency 116.2 MHz. 

There are several nonprecision instrument approaches to Talkeetna Airport published in the

U.S. Government Flight Information Publication U.S. Terminal Procedures, Alaska (DOT,

2000b). These procedures use the local NAVAIDs as well as Global Positioning System. The

procedures for aircraft approach categories A and B, along with the appropriate minimum

descent altitude (MDA) and visibility minimum, are summarized in Table 2. All of the

missed approach procedures for Runway 36 are flown to the west side of Runway 18/36.

There are no published instrument procedures for the TVA, Christiansen Lake, or Fish Lake

airports.

TABLE 2

Talkeetna Airport Instrument Approaches

Minimum
Descent Altitude

(feet) Visibility (miles)

Aircraft Approach Category A B A B

Very High Frequency Omnidirectional Radio Range/
Distance Measuring Equipment Runway 36
S-36
Circling

1,000
1,060

1,000
1,060

1.0
1.0

1.0
1.0

Very High Frequency Omnidirectional Radio Range-A
Circling 1,060 1,060 1.0 1.0

Nondirectional Beacon Runway 36
S-36
Circling

1,100
1,100

1,100
1,100

1.0
1.0

1.25
1.25

Global Positioning System Runway 36
S-36
Circling

1,000
1,000

1,000
1,000

1.0
1.0

1.25
1.25

The Anchorage Sectional Aeronautical Chart indicates that Talkeetna Airport is located

within Class E airspace, extending from the surface to 18,000 mean sea level (MSL). Class E

airspace is used by aircraft transiting to and from the terminal or to and from the en route

environment normally beginning at 14,500 to 18,000 ft MSL. Class E airspace ensures IFR

aircraft remain in controlled airspace when approaching airports without Class D airspace
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or when flying on Victor Airways. The Class E airspace at Talkeetna Airport separates VFR

pilots from IFR pilots making instrument approaches at Talkeetna. 

The Alaska Supplement recommends that helicopters using the fuel or maintenance

facilities at Talkeetna Airport remain south of the FSS and fly direct from the rotating

beacon to avoid damage to parked aircraft. Field observations of Talkeetna helicopter

operations indicate that the majority of helicopter traffic flies straight-in approaches and

departures to and from the west as well as straight-in approaches and departures to the

northeast of the runway. The remaining helicopter traffic departs to the east, flying over

Runway 18/36 and proceeding to the north.
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SECTION 3

Heliport Activity Forecasts

Forecasts of aviation activity form the foundation upon which all the facilities requirements

and improvements are based. The historical data and aviation forecasts presented in the

Phase One Report (ADOT&PF, 1997) were duplicated and utilized in this study. These data

were supplemented with a limited amount of additional data and original analysis to better

define helicopter activity at Talkeetna. This information is critical to guide the development

of the heliport to meet demands throughout the planning horizon. This section is divided

into four parts:

Background

Heliport Air Service Area

Historical Helicopter Activity

Forecasted Helicopter Activity

3.1  Background

The Phase One Report contains forecasts of aviation demand for Talkeetna Airport through

2015. These forecasts, for both fixed-wing aircraft and helicopters, were developed from a

survey of the commercial and military operators at the airport, as well as anecdotal

information provided by FSS personnel. According to the draft EA (ADOT&PF, 2000),

nearly 80 percent of the air traffic activity at Talkeetna occurs during the period April to

September.

The traffic forecasts developed in the Phase One Report and used in this study are

unconstrained traffic forecasts, which depend on a number of implicit and explicit

assumptions. The most important assumptions directly impacting the forecasts are listed

below:

The Alaska economy and tourist industry will continue to grow at their current rates.

Tourism growth at Talkeetna is expected to exceed the Alaska state average, especially

with the completion of the Talkeetna Alaskan Lodge.
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The population of Talkeetna will continue to grow at the current rate.

The seasonality of the air traffic at Talkeetna Airport will remain unchanged over the

forecast period.

ADOT&PF will continue to provide aviation facilities at Talkeetna Airport to

accommodate future demands.

3.2  Heliport Air Service Area

The Talkeetna heliport has different service areas for the winter and summer seasons, and

different service areas for civilian and military/government helicopter operations. Almost

all of the helicopter operations at Talkeetna are either air taxi operations or

military/government operations. Helicopters are based at Talkeetna only during the

summer months. 

Helicopter activity at Talkeetna includes charter flightseeing operations conducted by air

taxi operators, mountain rescue operations conducted by the USA and the NPS, and a

limited number of operations related to maintaining remote telecommunications facilities in

the area. In the summer months, helicopter operations serve flightseeing activities. These

helicopter passengers are drawn from all parts of the world by DNPP and the surrounding

Alaska Range mountains. Helicopters are prohibited from landing inside DNPP, but are

permitted to fly within the park boundary. However, flightseeing helicopters are permitted

to, and commonly do, land in other areas near Talkeetna. 

Talkeetna Heliport serves the military in three important ways: as a refueling and transit

stop for flights between USA bases located near Fairbanks and Anchorage, as a stop or

destination for training flights, and as a base for search and rescue operations in support of

the NPS. 

The joint NPS/USA search and rescue role is an important human life and safety mission.

The summit of Denali is 20,320 ft, well above the service ceiling of most helicopters. The

NPS/USA search and rescue role is critical because the helicopters they use are the only

helicopters in Alaska capable of flying to these high elevations. 
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3.3  Historical Helicopter Activity

This section summarizes historical helicopter activity, including a discussion of the

helicopter fleet mix and the number of based helicopters at Talkeetna Airport. The

information herein provides the basis for helicopter activity forecasts presented in

Section 3.4.

3.3.1  Historical Operations

The Phase One Report contains FAA-approved estimates of historical traffic volumes for the

period 1980 to 1995. Table 3 summarizes the historic volumes for helicopter traffic at

Talkeetna Airport. 

TABLE 3

Historic Helicopter Operations

Estimated Annual Operations

Type of Operation 1980 1985 1990 1992 1994 1995

Nonmilitary N/A N/A N/A N/A N/A 900

Military 500 500 500 500 500 500

Total Helicopter Operations 500+ 500+ 500+ 500+ 500+ 1,400

Source: Talkeetna Airport Phase One Report
N/A = data not available

Included in the data are joint NPS/USA high-altitude search and rescue missions–typically

10 to 20 per year, according to NPS. The most rescues completed in one year was 29 in 1992.

After being picked up by either NPS or USA, the patient is flown to the Talkeetna heliport

for transfer to either a medevac flight or an ambulance. Critical patients are typically flown

to Anchorage hospitals. Historically, having the heliport located adjacent to the runway for

patient transfers has been very important. 

3.3.2  Historical Fleet Mix

Using the available fleet mix information in the Phase One Report and other information

received from the military, CH2M HILL developed the helicopter fleet mix shown in

Table 4. 
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TABLE 4

Estimated 1995 Helicopter Fleet Mix

Helicopter Type Number of 1995 Operations % of Total

Bell 206B Jet Ranger 462 33

Eurocopter 315 Lama 392 28

CH-47 Chinook 500 36

Other 46 3

Total 1,400 100

About one-third of all the helicopter operations during 1995 were generated by civilian use

of the Bell 206 Jet Ranger. These are the primary flightseeing aircraft carrying commercial

passenger traffic. NPS flights of the Eurocopter 315 Lama helicopter accounted for about

28 percent of all helicopter operations in 1995. Military helicopter operations accounted for

36 percent of all the rotary-wing aircraft operations in 1995. ”Other” is a catch-all category

for civilian and military helicopters passing through the area that stop at Talkeetna’s

heliport. This category represents about 3 percent of the helicopter operations at the

Talkeetna heliport. 

3.3.3  Based, Seasonally Based, and Transient Helicopters

There are no reliable historical data for based aircraft at the Talkeetna Airport over the past

30 years. The Phase One Report (ADOT&PF, 1997) estimates the number of based aircraft at

the Talkeetna Airport but does not identify the type of aircraft or differentiate between

fixed-wing craft and helicopters. According to FAA Form 5010 (Appendix A), Talkeetna

Airport has three based helicopters. Anecdotal information gathered from ADOT&PF staff

indicates that relatively few helicopters have been based at Talkeetna Airport, and those

were present on a seasonal basis. The NPS Eurocopter 315 Lama is regularly based at

Talkeetna during the spring climbing season. Civilian helicopters have also been based at

Talkeetna on a seasonal basis. In recent years, ADOT&PF has offered two seasonal leases to

helicopter operators. These leases have been held by the NPS and one air taxi operator. 
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The USA temporarily bases three CH-47 Chinooks in Talkeetna for periods in excess of one

week during the climbing season to conduct search and rescue and high-altitude training

missions. Table 5 shows the historical number of helicopters based at Talkeetna Airport.

TABLE 5

Estimated Historical Based Helicopters, Talkeetna Airport

Helicopter Type Number Note

General aviation 1 Varies irregularly

Eurocopter 315 Lama 1 Seasonal, National Park Service rescue

CH-47 Chinook 3 Seasonal, rescue and training

Total 5

3.4  Forecasted Helicopter Activity

3.4.1  Forecasted Helicopter Operations

3.4.1.1 Phase One Report Forecasted Helicopter Operations

Helicopter activity forecasts from the Phase One Report are reproduced in Table 6. Overall,

helicopter operations were forecasted to grow from an estimated 1,450 annual operations in

2000 to 1,600 annual operations by 2015. Helicopter operations (including NPS and air

taxi/flightseeing operations) were forecasted to grow at 1.0 percent per annum. Military

operations were forecasted to remain flat for the planning period. This number includes

both helicopters and fixed-wing aircraft. However, very few fixed-wing military aircraft

operate at Talkeetna Airport, allowing all of these operations to be counted as helicopter

operations. The historical seasonal traffic peaking of helicopter operations was forecasted to

continue. Based on past experience, 80 percent of all the helicopter operations were

forecasted to occur during the 6-month period between April and September. 

The Talkeetna Airport serves other nonscheduled helicopter operations (primarily for

flightseeing) throughout the year, with the biggest concentration of operations during the

summer months. Fixed-wing tourism-related flightseeing and search and rescue flights out

of Talkeetna Airport will continue to grow as predicted in the Phase One Report. Information

provided by air taxi operators supports this information.
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TABLE 6

Estimated Helicopter Operations Forecast, Talkeetna Heliport–Phase One Report

Activity 2000 2005 2010 2015

Air taxi/flightseeing 490 510 540 560

National Park Service rescue/training 410 440 450 480

Military 500 500 500 500

Other 50 50 60 60

Total 1,450 1,500 1,550 1,600

The NPS operates a Eurocopter 315 Lama helicopter from Talkeetna Airport during the

spring and summer months, when mountain climbing activities peak in DNPP. Talkeetna

Airport is an important transfer point between the fixed- and rotary-wing aircraft, especially

when handling medical emergencies. Information from the NPS did not indicate any

significant change in operations trends expected in the foreseeable future. The necessity of

transferring medical patients from high-altitude helicopters to either an ambulance or a

medevac aircraft, coupled with continued mountaineering in DNPP, will continue to drive

this type of helicopter operations at Talkeetna. 

The USA will likely continue to operate CH-47 Chinook helicopters from Talkeetna.

Mountaineering in DNPP has steadily increased since the early 1920s, resulting in continued

demand for high-altitude search and rescue operations that can only be performed by this

aircraft (Appendix A). The USA will also likely continue to operate at Talkeetna for training

exercise refueling on flights between Fairbanks and Anchorage. 

3.4.1.2  Revisions to Forecasted Helicopter Operations

Since the original helicopter operations forecasts were prepared, several tourism-related

projects have come to pass in Talkeetna. Completion of the Talkeetna Alaskan Lodge, a new

ARRC train depot, and several other tourism-based businesses has occurred in concert with

a significant increase in tourism at Talkeetna. Along with this growth has been greater-than-

expected growth in helicopter air taxi activity, which has resulted in reports that the air

taxi/flightseeing helicopter forecasts have underestimated actual demand. 
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Since the Phase One Report forecasts may have underestimated helicopter flightseeing

operations  at Talkeetna, it is necessary to reassess the number of air taxi/flightseeing

helicopter operations presently occurring at Talkeetna.

The number of air taxi/flightseeing helicopters at Talkeetna has increased in recent years.

There have recently been two air taxi/flightseeing helicopters based at Talkeetna during the

summer season. These trips are frequently destined for either DNPP or the Talkeetna

Mountains. The numbers of helicopter operations that are presently occurring at Talkeetna

Airport can be roughly estimated by making reasonable assumptions of trip durations to

these destinations, a minimum level of activity necessary to make the operation financially

feasible, and a 90-day season during which the operations occur. This information, as well

as anecdotal information provided by commercial helicopter operators, FSS personnel, and

ADOT&PF staff, indicates that an estimated 2,160 operations during 2000 is reasonable.

The Phase One Report forecasts predict a 1 percent per annum growth in civil helicopter

operations. Fixed-wing air taxi/air carrier operations were forecast to grow at 5 percent per

annum, and fixed-wing general aviation operations were forecast to grow at 2 percent per

annum. While detailed numerical data related to helicopter operations at Talkeetna Airport

are not available, anecdotal information indicates that helicopter operations have grown at a

rate greater than 1 percent annually. The fixed-wing growth rates outlined in the Phase One

Report appear to be reasonable so far.

While helicopter flightseeing activity at Talkeetna is expected to increase, this growth will

be affected by the higher cost of helicopter flightseeing trips relative to fixed-wing

flightseeing trips and the NPS prohibition of helicopter landings in DNPP. These two factors

will likely result in the growth rate of helicopter flightseeing operations being less than the

growth rate for fixed-wing air taxi/air carrier activity. Additionally, since helicopter

flightseeing is commercial activity, flightseeing helicopter operations will likely grow at a

rate greater than fixed-wing GA operations. Based on these factors, 3 percent annual growth

appears to be a reasonable estimate for flightseeing operations at Talkeetna Airport. This

results in forecasts of 2,628 operations in 2005, 3,197 operations in 2010, and 3,890 operations

in 2015.
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In summary, the helicopter operations forecasts outlined in the Phase One Report appear to

be reasonable, with the exception of those for the air taxi/flightseeing operations. The

annual growth rate for air taxi/flightseeing operations has been adjusted from 1 to 3 percent

to better reflect estimated growth rates, and the number of air taxi/flightseeing helicopter

operations that occurred during 2000 has been adjusted from 490 to 2,160. These revised

helicopter operations forecast are summarized in Table 7.

TABLE 7

Revised Estimated Helicopter Operations Forecast, Talkeetna Heliport

Activity 2000 2005 2010 2015

Air taxi/flightseeing 2,160 2,628 3,197 3,890

National Park Service rescue/training 410 440 450 480

Military 500 500 500 500

Other 50 50 60 60

Total 3,120 3,618 4,207 4,930

3.4.2  Forecasted Helicopter Fleet Mix

Existing helicopter fleet mix information contained in the Phase One Report and other

information received from the military and air taxi/flightseeing operators were used to

develop the helicopter fleet mix forecasts shown in Table 8. Both the total number of annual

operations by each model helicopter are shown, as well as the percentage of total operations

for each model. 

TABLE 8

Estimated Helicopter Fleet Mix Forecast, Talkeetna Heliport

Total Helicopter Fleet

Aircraft
2000

(total/%)
2005

(total/%)
2010

(total/%)
2015

(total/%)

Bell 206 Jet Ranger
Eurocopter 350 A Star

2160/69 2628/73 3197/76 3890/79

Eurocopter 315 Lama 410/13 440/12 450/11 480/10

CH-47 Chinook
Sikorsky UH-60 Blackhawk

500/16 500/14 500/12 500/10

Other 50/2 50/1 60/1 60/1
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In 2000 about 69 percent of all the helicopter operations were generated by civilian use of

the Bell 206 Jet Ranger and the A Star 350. Operations of these helicopters are forecasted to

gradually increase from 69 percent of the total helicopter operations at Talkeetna in 2000 to

79 percent in 2015. These are the primary flightseeing aircraft carrying commercial

passenger traffic. They are well suited to that role and likely to remain the principal models

used by air taxi and flightseeing operators. 

The NPS’s Eurocopter 315 Lama helicopters accounted for 13 percent of all helicopter

operations in 2000. This proportion is estimated to decrease to 10 percent by 2015, even

though the total number of operations will increase by 2015. The Eurocopter 315 Lama

fulfills a specific high-altitude search and rescue mission that few civilian helicopters will be

able to complete over the planning period. 

Military helicopter operations accounted for 16 percent of all the helicopter operations in

2000. While the absolute number of military helicopter operations is expected to remain

constant at 500 per year, the percentage of total will gradually decrease from 16 percent in

2000 to 10 percent in 2015. These operations include both the CH-47 Chinook and the

Sikorsky UH-60 Blackhawk. Both helicopters are capable of high-altitude, heavy-lift

mountaineering rescues, and are forecasted to continue serving this role. The USA’s

continued use of Talkeetna as a refueling stop and base for high-altitude training is also

forecasted to continue. 

The remaining operations fall under the “other” category, which captures itinerant

helicopters passing through the area and stopping at Talkeetna Heliport. This category

includes both civilian and military helicopters of varying equipment types and represented

2 percent of the helicopter operations at Talkeetna Airport during 2000. The total number of

operations by “other” helicopters is expected to increase by 2015, but the proportion will

drop to 1 percent of the total helicopter operations

3.4.3  Forecasted Based, Seasonally Based, and Transient Helicopters

The Phase One Report did not forecast the number of based and transient helicopters at

Talkeetna Airport. As part of this study, the number of based helicopters at Talkeetna was

loosely forecasted based on existing information and forecasts as well as anecdotal
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information gathered from discussions with ADOT&PF staff and air taxi operators.

Forecasts for based, seasonally based, and transient helicopters are summarized in Table 9. 

TABLE 9

Based, Seasonally Based, and Transient Helicopter Forecast, Talkeetna Airport

Year

Aircraft 2000 2005 2010 2015

Bell 206 Jet Ranger
Eurocopter 350 A Star

1
a

4
a

4
a

4
a

Eurocopter 315 Lama 1
a

1
a

1
a

1
a

CH-47 Chinook/
Sikorsky UH-60 Blackhawk

3
b

3
b

3
b

3
b

Total 5 8 8 8

a
Seasonally based, summer

b
Long-term transient

No permanently based helicopters are forecasted at Talkeetna Airport; however, several

seasonally based and long-term transient helicopters are forecasted. However, the

seasonally based operators have operational requirements that are identical to based aircraft

and are therefore considered as such. 
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SECTION 4

Facility Requirements

This section presents the facilities required to support the forecasted helicopter activity at

Talkeetna heliport throughout the planning horizon. Following the identification of the

design helicopter (Section 4.1), subsequent subsections describe the appropriate facility

requirements for the heliport’s airside and landside components in accordance with FAA

Advisory Circular (AC) 150/5390-2A, Heliport Design (DOT, 1994), and AC 150/5300-13,

Airport Design (DOT, 2000c). 

4.1  Design Helicopter

Helicopter facilities are designed based on the requirements of specific helicopter models

forecasted to utilize the heliport. Heliport Design contains helicopter data relevant to the

design of heliports. Helicopters over 12,000 pounds (lbs) are classified as heavy helicopters.

Table 10 summarizes the relevant dimensions of the forecasted helicopter fleet mix at the

Talkeetna heliport. 

TABLE 10

Helicopter Characteristics, Talkeetna Airport

Undercarriage

Model
Main Rotor

Diameter (feet)
Overall

Length (feet)
Length
(feet)

Width
(feet)

Maximum Takeoff
Weight (pounds)

Eurocopter 315 Lama 37.0 43.0 5.3
a

7.8
a

4,300

Eurocopter 350 A Star 36.0 43.0 4.7
a

7.1 4,960

Bell 206Jet Ranger 37.0 43.0 9.9
a

7.2
a

4,450

Sikorsky UH-60 Blackhawk 54.0 65.0 29.0 8.9 22,000

CH-47 Chinook 60.0
b

99.0 25.8 10.5 48,500

a
 Skid equipped.

b
 The CH-47 Chinook has two rotors, each 60 feet in diameter.
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The CH-47 Chinook is the most demanding helicopter forecasted for Talkeetna Airport and

is therefore identified as the design helicopter for Talkeetna Airport. Individual parking

spaces for less demanding helicopters can be designed for each specific helicopter.

4.2  Airside Facility Requirements

In addition to design helicopter characteristics, the FAA’s heliport design standards rely on

designated or planned visibility minimums for nonprecision and precision instrument

approaches as well as the heliport classification. Heliport Design classifies heliports into four

categories: private-use heliports, public-use GA heliports, transport heliports, and hospital

heliports. Talkeetna heliport meets the criteria for a public-use GA heliport, which can be

used by the general public without a requirement for prior approval of the owner or

operator. This type of heliport accommodates helicopters used by individuals, corporations,

military and government, and helicopter air taxi services. Scheduled passenger services may

be available if sufficient demand exists. 

4.2.1  Touchdown and Liftoff Area

The Touchdown and Liftoff Area (TLOF) is a load bearing, generally paved area, normally

centered in the Final Approach and Takeoff Area (FATO), on which the helicopter lands or

takes off. The TLOF is frequently called a heliport or helideck. The minimum dimension for

the TLOF is not less than one rotor diameter of the design helicopter. 

Based on the diameter and placement of the two rotors for the CH-47 Chinook, the

appropriate TLOF dimensions are 99 ft by 99 ft. The TLOF should be paved with portland

cement concrete to support the maximum takeoff weight of the design helicopter and to

mitigate flying dust and gravel.

4.2.2  Final Approach and Takeoff Area

The FATO is a defined area over which the final phase of the approach to a hover, or a

landing, is completed and from which the takeoff is initiated. Heliport Design requires that

the least dimension of the FATO shall be not less than 1.5 times the overall length of the

design helicopter for heliports at elevations less than 1,000 ft. Based on the overall length of

the design helicopter, the FATO should be 148.5 ft by 148.5 ft. 
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According to Heliport Design, the recommended distance between the centerline of an

approach to a runway and the centerline of an approach to a FATO for simultaneous same-

direction operations under VFR conditions for small airplanes (under 12,500 lbs) and heavy

helicopters (over 12,000 lbs) is 700 ft. 

Increasing this distance to the extent possible is desirable, allowing the future development

of instrument approach procedures with lower visibility minimums into either the runway

or the heliport.

4.2.3  Heliport Safety Area

The Heliport Safety Area (HSA) is a defined area surrounding the FATO that is free of

objects, other than those required for air navigation purposes. It is intended to reduce the

risk of damage to helicopters accidentally diverging from the FATO. The width of the HSA

shall be equal to one-third the rotor diameter of the design helicopter but not less than 20 ft.

Both rotors on the CH-47 Chinook have a diameter of 60 ft. Based on this criterion, the HSA

should extend 20 ft beyond the FATO.

4.2.4  Heliport Protection Zone

The Heliport Protection Zone (HPZ) is an area off each end of the FATO used to enhance the

protection of people and property on the ground. It is the area from the FATO to where

heliport approach surface attains 35 ft above the heliport elevation. The length of the

Talkeetna heliport HPZ is 280 ft. The inner width of the HPZ is 148.5 ft. The outer width of

the HPZ is 173 ft.

4.2.5  Hazardous Wildlife Attractants

AC 150/5200-33, Hazardous Wildlife Attractants On or Near Airports (DOT, 1997a),

recommends a 10,000-ft separation between putrescible waste disposal facilities and an

airport’s aircraft movement area that serves turbine-powered aircraft. The existing sewage

lagoon is considered a putrescible waste disposal facility by the FAA. 
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4.2.6  Taxiway and Taxiroute

A taxiroute is both an object-free right-of-way connecting the FATO to a parking

area/apron and a maneuvering aisle on the parking area/apron. Taxiways are paved

surfaces, normally centered on a taxiroute, used by wheel-equipped helicopters for ground

maneuvering.

Heliport Design requires that taxiroutes and taxiways be designed to provide 20 ft of rotor tip

clearance to objects and parked helicopters for hover taxiing and 10 ft of clearance for

ground taxiing. The width of the paved taxiway should be designed to provide at least

twice the undercarriage width of the design helicopter. The surface of taxiways should be

paved and designed to withstand the maximum gross weight of the design helicopter under

all weather conditions.

Based on the design helicopter, the taxiroute should be 100 ft wide to accommodate hover

taxiing. It is recommended that the taxiway be 21 ft wide and paved with portland cement

concrete to withstand the wheel loads of the design aircraft. 

4.2.7  Heliport Lighting

For night operations, the FATO or TLOF, but not both, and taxiways or taxiroutes should to

be lighted. Yellow lights define the limits of the FATO or TLOF. Flush green lights define

taxiway centerlines. Blue omnidirectional lights or reflectors define taxiroute edges. A

heliport identification beacon is recommended to aid pilots in locating the heliport when its

location cannot be readily identified by a prominent lighted landmark. 

Lighting will be incorporated into the design of the proposed heliport to improve night and

poor-weather operations. Talkeetna Airport has an existing airport rotating beacon;

therefore, a new heliport identification beacon is not required if the heliport is located at

Talkeetna Airport.

4.2.8  Wind Direction Indicator

A wind cone is recommended to show the direction and magnitude of the wind. Wind

cones must be lighted for night operations. The wind cone should be placed where it
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provides a true indication of surface wind and is clear of the HSA, the approach/takeoff

surfaces, and the heliport transitional surfaces. 

Talkeetna Airport has an existing lighted wind cone and segmented circle. A new wind cone

will not be necessary at the proposed heliport if the existing wind cone will adequately

indicate wind conditions at this new site. If necessary, an new lighted wind cone and

segmented circle will be constructed at the proposed heliport. 

4.2.9  Helicopter Parking

A public-use GA heliport, unless designed as a helistop, should have an area designated for

helicopter parking. The size of the parking apron depends upon the number of helicopters

to be accommodated. Parking positions should be designed to accommodate the range of

helicopter sizes expected at the facility. 

Parking position size is dependent upon helicopter size and the taxiroute locations. There

should be at least one-third rotor diameter, but not less than 10 ft, of clearance between skid-

equipped helicopters and at least 10 ft for wheel-equipped helicopters to another helicopter

or object. Clearances are measured from any part of a helicopter with the helicopter on any

intended path. 

Per the heliport forecasts presented in Section 3.4.3, the Talkeetna heliport should

accommodate eight parking positions by the close of the planning period. Three positions

should be sized for a CH-47 Chinook and the remaining five positions sized for either a Bell

206 Jet Ranger or Eurocopter 315 Lama. Table 11 details this information.

TABLE 11

Helicopter Parking Requirements, Talkeetna Airport

Aircraft 2000 2005 2010 2015

Bell 206 Jet Ranger
Eurocopter 350 A Star 

1
a

4
a

4
a

4
a

Eurocopter 315 Lama 1
a

1
a

1
a

1
a

CH-47 Chinook
Sikorsky UH-60 Blackhawk

3
b

3
b

3
b

3
b

Total 5 8 8 8

a
 seasonally based, summer

b
 long-term transient
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4.3  Airspace

FAA design criteria that relate to heliport airspace are contained in Heliport Design and

Federal Aviation Regulation (FAR) Part 77. Operationally, FAR Part 91, General Operating

and Flight Rules (Title 14, Chapter 1.91, of the Code of Federal Regulations), requires that

helicopters avoid the flow of fixed-wing aircraft when approaching an airport to land. 

4.3.1  Approach/Takeoff Path

A public-use GA heliport should have more than one approach/takeoff path. At least one

path should be oriented to the direction of the predominant wind. If necessary,

approach/takeoff paths may curve to avoid objects and/or noise sensitive areas and utilize

the airspace above public lands. To the extent practical, helicopter approach/takeoff paths

should be independent of approaches to active runways. The Talkeetna Airport windrose

indicates that the predominant winds are from the south and the north, dictating that

approach/takeoff paths be aligned north and south, parallel to Runway 18/36.

Additionally, this alignment will reduce the likelihood of air traffic conflicts between

helicopters and fixed-wing aircraft. 

4.3.2  Objects Affecting Navigable Airspace

FAR Part 77 establishes standards for identifying obstructions (manmade, natural terrain, or

vegetation) to the safe and efficient use of airspace surrounding heliports that support only

visual operations. Three heliport imaginary surfaces are defined in Part 77: the primary

surface, the approach surface, and the transitional surface. 

The primary surface coincides with the designated takeoff and landing area (now known as

the FATO) of the heliport. The approach surface begins at the primary surface and extends

outward and upward for a horizontal distance of 4,000 ft, where its width is 500 ft. The

slope of the approach surface is 8 ft horizontal for 1 ft vertical. The transitional surfaces

extend outward and upward from the lateral boundaries of the primary surface and from

the approach surface at a slope of 2 ft horizontal to 1 ft vertical for a distance of 250 ft from

the centerline of the primary and approach surfaces. Appendix D summarizes the applicable

minimum Part 77 standards. 
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4.4  Landside Facility Requirements

4.4.1  Heliport Lease Lot Development

The FAA requires that airport sponsors make the facility as economically self-sustaining as

possible. ADOT&PF policy concurs and recommends lease lot development to generate

revenue. Therefore, developing these lots at the time of heliport construction is prudent

since lease lot development is likely to become cost prohibitive if it occurs after heliport

construction. Lease lot development consists only of pad construction; any further

development would be the responsibility of the lessee. 

Lease lot requirements at Talkeetna Heliport are two  150-ft by 150-ft lease lots. 

4.4.2  Maintenance and Operations

The existing Talkeetna Airport M&O facilities and maintenance equipment are adequate to

maintain the proposed heliport. Snow storage should be provided adjacent to the heliport

and helicopter parking positions. 

4.4.3  Ground Access

Construction of a two-lane access roadway from the nearest existing public road to the

heliport and the commercial lease lot is recommended. The roadway should be paved and

designed to accommodate the weight of fuel trucks.

4.5  Facility Requirements Summary

Table 12 summarizes design requirements for the Talkeetna heliport.
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TABLE 12

Heliport Design Summary

Design Element Requirement

TLOF length 99 ft

TLOF width 99 ft

FATO length 148.5 ft

FATO width 148.5 ft

FATO/runway separation 700 ft

Heliport Safety Area length (beyond FATO edge) 20 ft

Heliport Protection Zone Inner Width: 148.5 ft
Outer Width: 173 ft

Length: 280 ft

Separation from putrescible waste  disposal facilities 10,000 ft from aircraft movement areas

Taxiway width 21 ft

Taxiroute width 100 ft

Heliport lighting TLOF or FATO edge lights

Wind direction indicator Lighted wind cone

Helicopter parking pad length (Jet Ranger/A Star) 38.7 ft

Helicopter parking pad width (Jet Ranger/A Star) 15.75 ft

Helicopter parking pad length (CH-47 Chinook) 15.75 ft

Helicopter parking pad width (CH-47 Chinook) 148.5 ft

FATO = Final Approach and Takeoff Area
ft = feet
TLOF = Touchdown and Liftoff Area
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SECTION 5

Alternatives and Initial Evaluation

The objective of this section is to identify site alternatives and to complete an initial

evaluation. Alternatives that do not best meet the purpose and need for the project and are

therefore not viable will be eliminated. The intent is to evaluate the alternatives identified in

the AMP and suggested by residents and other stakeholders and to identify and evaluate

new alternatives. The alternatives that best fulfill the purpose and need will then undergo a

more detailed analysis and will be evaluated in the EA.

To meet the purpose and need, the proposed location must meet the following criteria:

Redirect helicopter traffic  away from parked and taxiing fixed-wing aircraft.

Provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015.

Redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA. 

Relocate helicopter operations away from residential areas to reduce noise impacts.

Be compatible with proposed and future development shown on the draft ALP. 

Comply with FAA design standards to the extent possible.

5.1  Heliport Site Alternatives

Eight heliport alternatives have been identified, including a No-Action Alternative (Exhibits

8 and 9). Five alternatives are located at Talkeetna Airport. The remaining two sites are

located off airport property. The first of the two off-airport sites is located on FAA property

near the Talkeetna VOR/DME. No exact site was identified for the second off-airport

alternative.

All of the alternatives, except the No-Action Alternative, incorporate the facility

requirements identified in Chapter 4. All of the alternatives maximize wind coverage and
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reduce air traffic conflicts by establishing approach/takeoff paths that are parallel to the

existing runway. 

5.1.1  No-Action Alternative

Considering a No-Action Alternative provides a baseline for measuring the improvements

of future build alternatives and is required by NEPA. Under this alternative, no

improvements will be made to the existing Talkeetna Heliport, thereby ignoring the safety,

capacity, and facility deficiencies of the existing heliport. In addition, the development plan

outlined on the draft ALP shows that the existing heliport will be redeveloped into a

commercial apron and lease lots. Development of the proposed commercial apron is

scheduled for the short-term horizon (2000 to 2005). This implies that the existing heliport

will be abandoned without plans to accommodate the displaced operations. 

This alternative:

Does not redirect helicopter traffic away from parked and taxiing fixed-wing aircraft

Does not provide facilities to accommodate the existing and forecasted helicopter

demand at Talkeetna through 2015

Does not redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is not compatible with proposed and future development shown on the draft ALP

Does not comply with FAA design standards to the extent possible

Even though the No-Action Alternative does not satisfy the project purpose and need, it is

included in the EA for comparative purposes in accordance with NEPA. 

5.1.2  Alternative A–West of 18 Threshold

Alternative A would involve constructing a new heliport 700 ft west of the existing

Talkeetna Airport runway and 800 ft north of the existing M&O facility, adjacent to Beaver

Street and the future government lease reserve and ski plane parking shown on the draft

ALP. An access road would be constructed from the proposed M&O access road shown on

the draft ALP to the proposed lease lot. This alternative would incorporate all of the facility
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requirements outlined in Chapter 4 and would be in compliance with FAA design

standards, except for the separation from wildlife attractants. This alternative does not

impact wetlands.

This alternative is located within 300 ft of residential housing in the Denali Subdivision. It is

also located 2,100 ft from the existing sewage lagoon. The existing M&O facility would

partially obstruct the line of sight between the TLOF and Runway 18/36. This alternative

separates helicopter parking from fixed-wing aircraft but does not resolve all of the

operational concerns. Helicopter traffic may conflict with fixed-wing aircraft arriving on

Runway 18 or departing on Runway 36. 

This alternative:

Does not redirect helicopter traffic away from parked and taxiing fixed-wing aircraft

Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does not redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is compatible with proposed and future development shown on the draft ALP

Does comply with FAA design standards to the extent possible

For these reasons, this alternative does not fulfill the purpose and need and is not carried

forward.

5.1.3  Alternative B–Improve Existing Talkeetna Heliport

Alternative B involves upgrading the existing heliport to meet FAA design standards. The

existing heliport is located immediately south of the existing commercial apron, adjacent to

an abandoned landfill. This is the location of the proposed commercial apron shown on the

draft ALP. Development of the proposed commercial apron is scheduled for the short-term

horizon (2000 to 2005). This alternative would incorporate all of the facility requirements

outlined in Chapter 4. An access road would be constructed from the existing commercial

apron access road to the upgraded heliport. The existing commercial apron would partially
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obstruct the line of sight between the TLOF and Runway 18/36. This alternative does not

impact wetlands. 

Since helicopters would be parked adjacent to the fixed-wing commercial apron, this site

would not effectively separate fixed-wing aircraft and helicopters. It would also not resolve

the existing air traffic conflicts between helicopters and fixed-wing aircraft using

Runway 18/36. Like Alternative A, this site is located adjacent to the community, and the

existing noise impacts would continue to occur.

This alternative:

Does not redirect helicopter traffic  away from parked and taxiing fixed-wing aircraft

Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does not redirect approaching and departing helicopters away from  fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is not compatible with proposed and future development shown on the draft ALP

Does comply with FAA design standards to the extent possible

For these reasons, this alternative does not fulfill the purpose and need and is not carried

forward.

5.1.4  Alternative C–East of 36 Threshold

Alternative C is located 700 ft east of the Runway 36 threshold, along the edge of the Twister

Creek wetland complex. A 3000-ft-long access road would be constructed south of the

existing commercial apron access road, through the Runway 36 protection zone, and then

north to the proposed Alternative C site. Relic permafrost has been encountered in this area.

This alternative meets FAA design standards, with the exception of the separation from

wildlife attractants, and mixes well with other airport operations and services. It also

provides good site visibility for other aircraft approaching and departing Runway 18/36.

Since this alternative is located in a wetland, special features have been incorporated into

the layout that would mitigate impacts. Impacts have been avoided by locating the
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helicopter parking between the TLOF and Runway 18/36, in an upland area. Drainage

culverts would be installed under the road to maintain recharge of the Twister Creek

wetlands to the south, further minimizing wetlands impact. Utilities would be located in the

access road. 

This alternative is located relatively close to downtown Talkeetna, the existing ARRC train

station, the Talkeetna Alaskan Lodge, and other services. Locating the heliport adjacent to

these services is a benefit to the commercial operators, the military, and the NPS. 

This alternative:

Does redirect helicopter traffic away from parked and taxiing fixed-wing aircraft

Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is compatible with proposed and future development shown on the draft ALP

Does comply with FAA design standards to the extent possible

This alternative fulfills the purpose and need and is carried forward.

5.1.5  Alternative D–Northwest of 18 Threshold

Alternative D is located in the northwest corner of the airport property, approximately

2,100 ft northwest of the Runway 18 threshold. A 620-ft-long access road would be

constructed from Beaver Street to the proposed site. This alternative would incorporate all

of the facility requirements outlined in Chapter 4 and would be in compliance with FAA

design standards, except for the separation from wildlife attractants. This alternative does

not impact wetlands, nor does it conflict with any proposed or future development shown

on the draft ALP. 

The forested area between the TLOF and Runway 18/36 would be cleared to eliminate this

obstruction to the line of sight between the two. This alternative separates helicopter

parking and operations from fixed-wing aircraft but does not resolve all of the operational
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concerns. Helicopter traffic may conflict with fixed-wing aircraft arriving on Runway 18 or

departing on Runway 36, and the site is located immediately adjacent to the Talkeetna River

Subdivision, resulting in potential noise impacts to the community. This alternative is

located away from the existing airport services. It is also located 1,000 ft from the sewage

lagoon, in violation of FAA criteria cited in AC 150/5200-33, Hazardous Wildlife Attractants

On or Near Airports. This criterion could be waived; however, a study conducted by the U.S.

Department of Agriculture, Animal and Plant Health Inspection Service, and Wildlife

Services in April 1999 determined that a number of birds are present at the sewage lagoon.

Wildlife Services concluded that the proposed heliport’s close proximity to the sewage

lagoon would likely necessitate the management of potentially hazardous wildlife species in

that area (Appendix A). This alternative has no wetlands impacts.

This alternative:

Does not redirect helicopter traffic  away from parked and taxiing fixed-wing aircraft

Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does not redirect approaching and departing helicopters away from  fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is compatible with proposed and future development shown on the draft ALP

Does comply with FAA design standards to the extent possible

For these reasons, this alternative does not fulfill the purpose and need and is not carried

forward.

5.1.6  Alternative E–Northeast of 18 Threshold

Alternative E is located in the northeast corner of the airport, approximately 2,500 ft

northeast of the Runway 18 threshold. A 3,500-ft-long access road would be constructed

from the existing M&O facility to the heliport. This alternative would incorporate all of the

facility requirements outlined in Chapter 4 and would be in compliance with FAA design

standards except for the separation from wildlife attractants. This alternative may impact
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wetlands but does not conflict with any proposed or future development shown on the draft

ALP.

The forested area between the TLOF and Runway 18/36 would be cleared to eliminate this

obstruction to the line of sight between the two. This alternative separates helicopter

parking and operations from fixed-wing aircraft, and effectively isolates helicopter

operations from fixed-wing operations at Talkeetna Airport and the TVA. However, minor

conflicts may occur with aircraft arriving at or departing from Christiansen Lake. 

This alternative is located away from the existing commercial apron , services for transient

pilots and aircraft, and emergency services. 

This alternative:

Does redirect helicopter traffic away from parked and taxiing fixed-wing aircraft

Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport and the TVA. However, minor conflicts

may existing with aircraft traffic associated with Christensen Lake. 

Is compatible with proposed and future development shown on the draft ALP

Does comply with FAA design standards to the extent possible

This alternative fulfills the purpose and need and is carried forward.

5.1.7  Alternative F–Talkeetna VOR/DME Location

Alternative F is located on FAA property at the Talkeetna VOR/DME site between the

Talkeetna Spur Road and the Susitna River, approximately 1.6 mi south of Talkeetna

Airport. The VOR/DME site consists of about 140 acres, with the VOR/DME antenna

located on a hilltop in the western portion of the site. The remaining portion of property

falls away to a ravine located adjacent to the Talkeetna Spur Road right-of-way. The

proposed heliport would be located in the area of this ravine. A 500-ft access road would be

constructed from the heliport to the Talkeetna Spur Road. 
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This alternative would incorporate all of the facility requirements outlined in Chapter 4 and

would be in compliance with FAA design standards, except for conflicts with the Talkeetna

VOR/DME. This alternative does not impact wetlands, nor does it conflict with any

proposed or future development shown on the draft ALP. 

FAA Order 6820.10, VOR, VOR/DME, and VORTAC Siting Criteria (DOT, 1986b), contains

technical guidance for improving the performance of VOR, VOR/DME, and VORTAC

installations where performance degradation can be attributed to site conditions. Several

siting and design standards apply to VOR/DME facilities to minimize interference to the

antenna. These standards are summarized in Table 13. 

TABLE 13

VOR, VOR/DME, and VORTAC Siting Criteria

Site grading The ground slope and ground smoothness are critical within the first 1,000 feet
of the antenna location. The ground in the vicinity of the antenna must be level
or fall away gently from the ground level at the base of the structure. 

Chain-link fence Prohibited within 500 feet of antenna.

Power and control lines Must be underground within 600 feet of antenna.

Overhead conductors Prohibited with 1,200 feet of the antenna, except those serving the site.

Structures Prohibited with 1,000 feet of antenna.

The FAA has conducted a detailed review of this alternative. Several divisions of the FAA

have objected to the construction of a heliport at this location (Appendix A). They have

determined that this location may interfere will the operation of the Talkeetna VOR/DME

and may also bring airborne helicopters very close to fixed-wing aircraft on approach to

Runway 36. 

Constructing this alternative would require extensive amounts of earthwork due to the

uneven terrain at this location, resulting in high construction costs. Additionally, the rising

topography adjacent to the location would constitute a hazard to air navigation,

compromising aviation safety and security.    

This alternative:

Does not redirect helicopter traffic away from parked and taxiing fixed-wing aircraft
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Does provide facilities to accommodate the existing and forecasted helicopter demand at

Talkeetna through 2015

Does not redirect approaching and departing helicopters away from  fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is compatible with proposed and future development shown on the draft ALP

Does not comply with FAA design standards to the extent possible

For these reasons, this alternative does not fulfill the purpose and need and is not carried

forward.

5.1.8  Alternative G–Off-Airport Alternatives

Alternative G involves abandoning the existing heliport at Talkeetna and constructing a

new heliport at a location away from Talkeetna. No heliport facilities will be constructed or

maintained at Talkeetna Airport. This alternative was developed to represent the off-airport

locations that may be found to accommodate a heliport. 

The primary goals of relocating the Talkeetna heliport from the existing airport are to

mitigate noise impacts to the surrounding community, reduce airspace conflicts, avoid

wetland impacts, and ensure ample space for expanding the facility. However, off-airport

alternatives present several financial, operational, and legal issues.  

The only mechanism available to fund the construction of the heliport is an FAA grant. FAA

Airport Improvement Program (AIP) funds can only be used if the heliport is included in

the National Plan of Integrated Airport Systems (NPIAS). Like airports, heliports may be

included in the NPIAS if they meet certain criteria outlined in FAA Order 5090.3C, Field

Formulation of the National Plan of Integrated Airport Systems (NPIAS) (DOT, 1997c). The

heliport alone would not meet the criteria to be listed as a Commercial Service or GA

airport. However, if the basic requirements are not met, a heliport can still be eligible for

inclusion to the NPIAS if it “makes a significant contribution to public transportation.”  The

heliport would have to have at least 4 based rotorcraft, 800 annual itinerant operations, and

400 annual operations by air taxi rotorcraft. Based on the forecasts of helicopter activity,

Talkeetna heliport would meet this criterion.



ALTERNATIVES AND INITIAL EVALUATION

5-10     DRAFT ANC/HELIPORT.DOC/022460004

If the new heliport is constructed with FAA funding, ADOT&PF is required to adhere to the

requirements of FAA Order 5100.38A, Airport Improvement Program (AIP) Handbook (DOT,

1997d). Appendix 1 of this document requires, among other things, that that ADOT&PF

provide year-round maintenance at the facility. This would involve considerable new M&O

expenses for ADOT&PF, further stretching their already strained maintenance budget

Constructing a new heliport away from Talkeetna Airport may not fulfill the purpose and

need for the project. Constructing a new heliport at a location other than Talkeetna Airport

may not result in the operation’s being relocated to that new location. The demand for air

taxi and flightseeing services exists at Talkeetna Airport. The operators who are seeking to

meet this demand may not choose to relocate to the new heliport since the demand is at

Talkeetna. Likewise, the USA and the NPS both use Talkeetna Airport because of its

proximity to community services such as fuel sales, aircraft repair and maintenance,

lodging, and restaurants. The USA and NPS serve a critical life and safety function at the

airport, and the ability to transfer critical patients from a helicopter to a fixed-wing medevac

may also deter the USA and NPS from relocating their operations. 

The only way to be certain that helicopter operators would relocate to the new heliport

would be to close Talkeetna Airport to helicopter operations. However, Appendix 1 of the

AIP Handbook requires that Talkeetna Airport be available for public use on fair and

reasonable terms without unjust discrimination, to all types, kinds, and classes of

aeronautical uses. Appendix 1 also requires that the airport be available for use by

government aircraft. These rules may prevent ADOT&PF from closing Talkeetna Airport to

the USA, the NPS, or any other operator of helicopters. Additionally, the FAA has sent

ADOT&PF a letter indicating that Talkeetna Heliport may not be closed to helicopters.

Given that helicopter operators have little incentive to cease operations at Talkeetna Airport,

and that ADOT&PF that cannot legally force them off Talkeetna Airport, constructing a new

heliport away from Talkeetna Airport may not accommodate the existing and forecasted

helicopter demand at Talkeetna. ADOT&PF may construct a new heliport at a location other

than Talkeetna, but operators may choose to continue to operate at Talkeetna Airport.
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This alternative:

Does redirect helicopter traffic  away from parked and taxiing fixed-wing aircraft

Does not provide facilities to accommodate the existing and forecasted helicopter

demand at Talkeetna through 2015

May redirect approaching and departing helicopters away from fixed-wing aircraft

approaching and departing Talkeetna Airport, Christiansen Lake, and the TVA

Is compatible with proposed and future development shown on the draft ALP

May comply with FAA design standards to the extent possible

For these reasons, this alternative does not fulfill the purpose and need and is not carried

forward.

5.2  Initial Evaluation Summary

Several alternatives were eliminated in the initial evaluation because they do not fulfill the

purpose and need of the project. Table 14 summarizes this information for each criterion in

the purpose and need statement. If an alternative does not meet any criterion in the purpose

and need statement, an “N” appears in the table. If the alternative does meet the criterion, a

“Y” appears in the table. The alternatives that best meet the criteria in the purpose and need

statement will be carried forward. 

TABLE 14

Initial Evaluation Summary

Alternative

Purpose and Need Criteria No Action A B C D E F G

Redirect helicopter traffic  away from parked and
taxiing fixed-wing aircraft

N N N Y N Y N Y

Provide facilities to accommodate existing and
forecasted helicopter demand at Talkeetna Airport

N Y Y Y Y Y Y N

Redirect approaching and departing helicopters away
from fixed-wing aircraft approaching and departing
Talkeetna Airport, Christiansen Lake, and the TVA

N N N Y N Y N Y

Compatible with proposed and future development
shown on the draft Airport Layout Plan

N Y N Y Y Y Y Y

Comply with Federal Aviation Administration design
standards to the extent possible

N Y Y Y Y Y N Y
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Alternatives C and E best meet the purpose and need for the project and are the only

alternatives carried forward into the detailed evaluation. 
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SECTION 6

Preferred Site Alternative Selection Analysis

As determined by the initial screening summarized in Table 14, Alternatives C and E were

selected as the best two alternatives for Talkeetna heliport. These alternatives are analyzed

in further detail with respect to the following ten criteria:

Noise compatibility 

Airspace compatibility

Ground access

Wetlands impacts

Hydraulics and Hydrology

Land-use impacts

Construction costs

M&O costs

Site visibility

Meeting FAA standards

6.1  Noise Compatibility

Alternatives C and E are similar in terms of noise impacts. (Appendix C). For both heliport

alternatives, the Day-Night Noise Level (DNL) 65 contour is contained within airport

property for the 2015 annual average day condition. Under the 2015 peak season average

day condition, the DNL 65 contour would be exceeded at several of the adjacent lots in the

Denali Subdivision. This condition is identical under both heliport alternatives. The noise

analysis contained in Appendix C contains a full evaluation of aircraft noise impacts

resulting from operations at Talkeetna Airport. 
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6.2  Airspace Compatibility

Both heliport alternatives are similar in terms of  airspace compatibility between the

proposed heliport and the traffic patterns and airspace for Talkeetna Airport Runway 18/36,

Christiansen Lake, and the TVA. As outlined in Subsection 2.6.5 of this document, VFR air

traffic at Talkeetna will be separated by elevation, with Talkeetna traffic remaining above

1,000 ft AGL and TVA traffic remaining below 500 ft AGL. Traffic at both Alternative C and

Alternative E sites would be handled by keeping helicopters below 500 ft AGL until they are

in the vicinity of Talkeetna Airport. Straight-in approach and departure tracks from the

north and south would allow helicopters to avoid the flow of fixed-wing traffic (Exhibit 10).

6.3  Ground Access

Table 15 shows driving distances from the existing M&O facility to the locations of heliport

Alternatives C and E. These distances are relevant to safety and operational factors favoring

the consolidation of aviation facilities in a central location, as well as additional utility

extensions. 

TABLE 15

Driving Distance from Maintenance and Operations Facility

Alternative Distance from Apron

Alternative C–East of 36 Threshold 1.5 miles

Alternative E–Northeast of 18 Threshold 0.7 miles

6.4  Wetlands Impacts

Alternative C is located in the Twister Creek wetland complex. Alternative E is located in an

area adjacent to the Twister Creek wetland complex, but it does not appear to be located in

any wetlands. House cleaning may occur in the wetland to make the helipad and runway

intervisible.

Alternative C has design features incorporated into it to minimize wetlands impacts. The

geometric layout of the heliport has been specifically designed to minimize the footprint



PREFERRED SITE ALTERNATIVE SELECTION ANALYSIS

ANC/HELIPORT.DOC/022460004 DRAFT     6-3

within the wetland. The access road is located as close to the runway as FAA design

standards permit, and culverts would be placed in the embankment to maintain recharge of

the wetland.

6.5  Hydraulics and Hydrology

According to the Hydrologic/Hydraulic Assessment Incomplete Draft (ADOT&PF, 2001a),

Alternative C is located entirely within the 100-year floodplain (Exhibit 11). The depth of the

floodwater near Alternative C would be about 1 ft. Alternative E is partially located within

the 100-year floodplain. The depth of floodwater in this area would be about 3 to 4 ft during

the 100-year flood. Both alternatives could be designed such that the new facilities are

constructed above the level of the 100-year flood. Any backwater effect created by the

construction would not likely affect any existing improvements. 

6.6  Land-Use Impacts

ADOT&PF does not have a comprehensive airport management plan that details airport

land use. However, land use within the existing airport property is strictly airport related.

Both Alternates C and E are located within the existing airport property, and are therefore in

areas dedicated for airport use. 

Existing trails are located on airport property are used by local residents for recreation. Both

Alternative C and Alternative E are located adjacent to these trails. 

6.7  Rough Order of Magnitude Construction Costs

Rough Order of Magnitude (ROM) construction costs for each alternative vary due to

differing clearing areas and access road lengths. Alternative C costs are higher due to site

location in a wetland area and a longer access road. Table 16 shows construction costs for

each alternative. Appendix E includes detailed construction cost estimates.
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TABLE 16

Rough Order of Magnitude Construction Costs

Alternative Construction Cost

Alternative C–East of 36 Threshold $2,600,000

Alternative E–Northeast of 18 Threshold $2,900,000

6.8  Rough Order of Magnitude Maintenance and Operations

Costs

ADOT&PF provides personnel and equipment to maintain Talkeetna Airport. According to

ADOT&PF, maintenance costs at Talkeetna Airport for fiscal year 2001 totaled $260,000

(Appendix A). Additional airport development will cause this cost to escalate, as will

developing a new heliport.

Differences in maintenance costs between Alternatives C and E would vary primarily

because of differing maintenance costs for the proposed access road. Although Alternative C

is located farther from the existing M&O facility than Alternative E, Alternative E would

involve constructing a longer access road than Alternative C. This results in M&O costs

being far greater for Alternative E than Alternative C. Table 17 lists maintenance costs

associated with each development alternative. 

TABLE 17

Heliport Maintenance and Operations Costs

Alternative
Rough Order of Magnitude Maintenance

and Operations Costs (2001 dollars)

Alternative C–East of 36 Threshold $60,000

Alternative E–Northeast of 18 Threshold $80,000

6.9  Site Visibility

Since Talkeetna Airport does not have an ATCT, maintaining visibility between the TLOF

and Runway 18/36 is critical to preserving aviation safety. The existing treed areas between
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the TLOF and the entire runway would be cleared under both alternatives. Alternative C is

immediately adjacent to the runway. Alternative E is located to the north of the runway. 

6.10  Meeting FAA Standards

Alternative C meets all FAA design standards, except for the separation to the sewage

lagoon. Alternative E has air space conflicts with Christiansen Lake, which proper airport

management procedures can mitigate, and does not meet the minimum requirements for

separation to the sewage lagoon. 
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Executive Summary

Following is a synopsis of the findings of the noise study conducted for the proposed
improvements at Talkeetna Airport (TKA).

Existing noise exposure due to aircraft operations at TKA does not result in noise levels
exceeding the Federal Aviation Administration (FAA) land-use compatibility threshold
of Day-Night Average Noise Level (DNL) 65 decibels (dB). Existing peak-season DNLs
are approximately 63 dB within the Denali Subdivision, which is the nearest residential
area west of the airport. At a limited number of residences south of the airport and
directly under the departure flight path, existing noise exposure approaches but does
not exceed DNL 65 dB. At other community locations in Talkeetna, aircraft noise
exposure is well below the compatibility threshold.

At communities located in the vicinity of the Alaska Railroad Corporation tracks, the
highest noise levels are by far due to train movements and the use of warning horns by
trains. Train movements are less frequent than aircraft flight activities and therefore do
not contribute substantially to overall DNL values at most locations. At certain locations
and during certain hours, however, train movements are the dominant sources of noise.
For instance, at residential locations south of the airport, train noise combined with
noise from aircraft flights results in overall noise levels exceeding the DNL 65 dB
criterion. Vehicular traffic movements and other intermittent human activities also
contribute slightly to overall noise exposure at most community locations.

Future (2015) noise exposure for all project alternatives would remain below the DNL
65 dB criterion at most community locations in Talkeetna. However, at the exterior
locations of a limited number of residential properties within the Denali Subdivision,
peak-season noise exposure resulting from fixed wing aircraft taxiing and departures
would result in DNL values slightly above 65 dB. Heliport alternatives will not affect the
noise levels in these areas. If the airport grows as predicted, mitigation measures should
be considered to keep airport noise exposure in this area within acceptable limits. At all
other locations, future airport noise exposure under the No Action Alternative and the
two heliport alternatives studied would remain below DNL 65 dB.

Aircraft flights to and from TKA have minimal effects on speech interference at the
exteriors of some residential areas. The potential for speech interference at some
locations will continue in the future with increased frequency; however, such
interference is not expected to be significant: Aircraft noise levels would not interfere
with normal daily activities during the majority of time.
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SECTION 1

Noise

1.1  Introduction

The Alaska Department of Transportation and Public Facilities (ADOT&PF) has proposed
airport improvements at Talkeetna Airport (TKA) in order to accommodate existing
demand and future growth of aircraft operations at the airport. Increased aircraft flight
activities at TKA would potentially result in increased noise exposure within the
community of Talkeetna and, in general, at noise-sensitive locations in the vicinity of the
airport and proximate to aircraft flight paths. 

This report describes the methods and findings of the analysis conducted to evaluate
potential aircraft noise impacts within the nearby community resulting from operations at
TKA.

1.2  Fundamentals of Noise

Noise is often described as unwanted sound, and thus is a subjective reaction to the physical
phenomenon of sound. Sound is variations in air pressure that the ear can detect. The
minimum pressure which the human ear can detect is about 2.9 x 10-9 pounds per square inch
(psi), or 20 micropascals (µPa). Standard atmospheric pressure is 14.7 psi, or 101,300 pascals.
The ear responds to pressure changes over a range of 1014 to 1. This is roughly equivalent to the
range of 1 second as compared to 3.2 million years, or 1 square yard compared to the entire
surface area of the earth. To deal with the extreme range of pressures which the ear can detect,
researchers express the amount of acoustical energy of a sound by comparing the measured
sound pressure to a reference pressure, then taking the logarithm (base 10) of the square of that
number. 

The original unit of sound measurement, named the bel after Alexander Graham Bell,
corresponded well to human hearing characteristics if it was divided by a factor of 10. This
unit, 1/10 of a bel, is called the decibel (dB).

The frequency, or pitch, of a sound is also a factor in how we hear the sound. The ear responds
to pressure variations in the air from about 20 to about 20,000 times per second. The frequency
of the variations is described in terms of hertz (Hz), formerly called cycles per second. The ear
does not respond equally to all frequencies. For example, we do not hear very low frequency
sounds as well as we hear higher frequency sounds, nor do we hear high frequency sounds
very well. This difference in perceived loudness varies with the sound pressure level of the
sound. In general, the maximum sensitivity of the ear occurs at frequencies between about
500 and 8,000 Hz.

To compensate for the fact that the ear is not as sensitive at some frequencies and sound
pressure levels as at others, a number of frequency weighting schemes have been developed.
The weightings are accomplished using electrical filters, and some have been named the A, B,
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C, D, E, and F weighting factors. The A-weighting scheme is most commonly used for
environmental noise assessment, as sound pressure levels measured using that filter correlate
well with community response to noise sources such as aircraft and traffic. A-weighting
deemphasizes the very low and very high frequencies of sound in a manner similar to the
human ear. Most community noise standards utilize A-weighted sound levels as they
correlate well with public reaction to noise.

Table 1 shows typical A-weighted sound levels and public reaction to common environmental
noise sources.

TABLE 1

Examples of Noise Levels

   NOISE SOURCE

AMPLIFIED ROCK’N ROLL BAND 

JET TAKEOFF AT 200 FEET 

BUSY URBAN STREET 

FREEWAY TRAFFIC AT 50 FEET 

CONVERSATION AT 6 FEET 

TYPICAL OFFICE (INTERIOR) 

SOFT RADIO MUSIC 

RESIDENTIAL (INTERIOR) 

TYPICAL WHISPER AT 6 FEET 

HUMAN BREATHING 

   SOUND LEVEL

120 dB

100 dB

 80 dB

 60 dB

 40 dB

 20 dB

  0 dB

SUBJECTIVE DESCRIPTION

  DEAFENING

  VERY LOUD

  LOUD

  MODERATE

  FAINT

  VERY FAINT

Most environmental noise sources produce varying amounts of noise over time, so the
measured sound levels also vary. For example, noise produced during an aircraft overflight
will vary from relatively quiet background levels before the overflight to a maximum value
when the aircraft passes overhead, then returning down to background levels as the aircraft
leaves the observer’s vicinity. This variation in sound levels over time requires some
simplifying methods to reduce the complexity of the measured information. 

Variations in sound levels may be addressed by statistical methods. The simplest of these are
the “maximum” (Lmax) and “minimum” (Lmin) noise levels, which are the highest and lowest
levels observed. 

The average sound level during a sample is a valuable statistical descriptor. Because people
tend to react to the acoustical energy received during noise exposures, the average sound level
is calculated from the total acoustical energy measured during the sample period. The energy-



NOISE

ANC/NOISE.DOC/023510007 1-3

average sound level, called the Equivalent Sound Level or Leq, can be manually calculated from
a number of sound level samples but is usually read directly from an integrating sound level
meter. The Leq may be calculated for any sound level sample period and most commonly refers
to the average sound level during a 1-hour period.

For aircraft noise events, the exposure received during a noise event is expressed as the Sound
Exposure Level (SEL). The SEL represents the total amount of acoustical energy measured
during a noise event as though it occurred in a 1-second period. In general terms, the Lmax

describes how loud the noise event was for a moment, and the SEL describes how loud the
entire noise event was perceived to be. The SEL incorporates the concept of “How loud was
it?” with “How long was it loud?”

Figure 1 is a graphical depiction of a single aircraft noise event and the acoustical metrics used
to measure noise levels from the aircraft. Appendix A provides definitions of the acoustical
terminology used in this report. Unless otherwise stated, all sound levels reported in this
analysis are A-weighted sound pressure levels in dB.

The Day-Night Noise Level (DNL) is a noise index that accounts for the greater annoyance
caused by noise during the nighttime hours (10 p.m. to 7 a.m.). DNL values are calculated
by averaging the hourly equivalent sound level (Leq) for a 24-hour period after applying a
10-dB penalty to nighttime Leq values. The 10-dB penalty reflects the increased sensitivity to
noise during nighttime hours. DNL has been adopted by most federal agencies. 
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Noise Metrics for a Typical Aircraft Noise Event
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1.3  Noise Impact Criteria and Guidelines

The principal criterion used to determine the level of significance of noise exposure, due to
the proposed action at noise-sensitive areas potentially affected, is defined by the Federal
Aviation Administration (FAA). The FAA has established a land-use compatibility criterion
of a DNL of 65 dB. The FAA documents establishing this noise criterion include Order
1050.1D, Policies and Procedures for Considering Environmental Impacts; Order 5050.4A, Airport
Environmental Handbook; and Federal Aviation Regulations (FAR) Part 150, Airport Noise
Compatibility Planning.

DNL 65 dB is the threshold of incompatibility for residential and other noise-sensitive land
uses, such as schools, hospitals, and religious facilities, located in the vicinity of civilian
airports. However, a number of other guidelines are included in this report to provide
discussions of noise-related issues which are typically of potential concern to the public.
Specifically, potential aircraft noise effects on outdoor speech communication are addressed
through this evaluation.

DNL is the community noise metric recommended by the U.S. Environmental Protection
Agency (EPA) and has been adopted by most federal agencies (Federal Interagency
Committee on Noise [FICON], 1992). It has been well established that DNL correlates well
with community response to noise (Schultz, 1978; Finegold, 1994). DNL is a noise index that
accounts for the greater annoyance caused by noise during the nighttime hours (10 p.m. to
7 a.m.). DNL values are calculated by averaging the hourly equivalent sound level (Leq) for a
24-hour period after applying a 10-dB penalty to nighttime Leq values. The 10-dB penalty
reflects the increased sensitivity to noise during nighttime hours.

1.3.1  Other Federal Agencies

Other federal agencies, including the various military branches (U.S. Air Force, U.S. Navy,
and U.S. Army), the U.S. Department of Housing and Urban Development, and the U.S.
Department of Veterans Affairs, also apply the same criterion level of DNL 65 dB to
residential and other noise-sensitive areas.

Pursuant to the Noise Control Act of 1972, the EPA established guidelines for noise levels
“required to protect public health and welfare with an adequate margin of safety” (EPA,
1974). In its Levels Document (EPA, 1974), EPA determined that a yearly average day-night
sound level of 45 dB would permit adequate speech communication in the home. The EPA
recommends a noise level of DNL 55 dB or below to avoid activity interference and
annoyance in outdoor areas of residential locations. These levels also apply to hospitals and
educational facilities. However, the EPA guidelines do not constitute a standard,
specification, or regulation.

1.3.2  Change in Noise Exposure

To aid in the understanding of potential project noise impacts outside of the U.S. Air Force
criteria, it is important to understand the human perception of loudness in terms of changes
in noise exposure. Table 2 describes the degree of noise increase in terms of human
perception of loudness. 
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TABLE 2

Noise Level Increase and Corresponding Human Perception of Loudness

Noise Level Increase (dB) Human Perception of Loudness

< 3 Not perceptible

  3 Barely perceptible change

  5 Definite noticeable change

 10 2 times as loud

 20 4 times as loud

With respect to DNL, the FICON found that there are no new descriptors or metrics of
sufficient scientific standing to substitute for the present DNL cumulative noise exposure
metric. It further recommended continuing the use of the DNL metric as the principal means
for describing long-term noise exposure of civil and military aircraft operations. The FICON
reaffirmed the methodology employing DNL as the noise exposure metric and appropriate
dose-response relationships to determine community noise impacts. 

Based on these findings, the FICON supported agency discretion in the use of supplemental
noise analysis. It also recommended that further analysis should be conducted of noise-
sensitive areas between DNL 60 to 65 dB having an increase of 3 dB or more if screening
analysis shows that noise-sensitive areas at or above DNL 65 dB will have an increase of
DNL 1.5 dB or more. The FICON decided not to recommend evaluation of aviation noise
impact below DNL 60 dB because public health and welfare effects below that level have not
been established (FICON, 1992). 

1.4  Noise Effects

1.4.1  Annoyance

Studies of community annoyance from numerous types of environmental noise show that
DNL (or Ldn) is the best measure of impact. Schultz (1978) showed a consistent relationship
between DNL and annoyance. This relationship, referred to as the “Schultz curve,” has been
reaffirmed and updated over the years (Fidell et al., 1991; Finegold, 1994). Figure 2 shows
the current version of the Schultz curve.

As previously stated, the EPA identified a DNL of 55 dB or less as the threshold below
which adverse noise impacts are not expected (EPA, 1972). Figure 2 shows that this is a
region where a small percentage of people are highly annoyed. DNL of 65 dB is widely
accepted as a level above which significant adverse impact should be expected (FICON,
1992). Figure 2 indicates that for 64-dB sound levels approximately 15 percent of people are
highly annoyed at that level.
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Source: FICON, 1992.

1.4.2  Speech Interference

Conversational speech is in the 60- to 65-dB range, and interference with this can occur
when noise enters or exceeds this range. Speech interference is one of the primary causes of
annoyance. The Schultz curve incorporates the aggregate effect of speech interference on
noise impact.

1.4.3  Sleep Interference

Sleep interference is commonly believed to represent a significant noise impact. The 10-dB
nighttime penalty in DNL is based primarily on sleep interference. Recent studies, however,
show that sleep interference due to noise is much less than had been previously believed
(Pearsons, 1989; Ollerhead, 1992).

The Federal Interagency Committee on Aviation Noise (FICAN) has evaluated the data and
conclusions from a number of field studies related to sleep disturbance due to noise from
aircraft events (FICAN, 1997). The “FICAN 1997” curve shown in Figure 3 predicts a
conservative dose-response relationship for the combined field data. The curve represents
the upper limit of the observed field data, and should be interpreted as predicting the
“maximum percent of the exposed population expected to be behaviorally awakened,” or
the “maximum % awakened” for a given residential population.

FIGURE 2:  COMMUNITY RESPONSE TO NOISE

22.21
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Source: FICAN, 1997.

1.4.4  Hearing Loss

Federal Occupational Safety and Health Administration guidelines (Title 29, Section 1910.95
of the Code of Federal Regulations) specify maximum noise levels to which workers may be
exposed on a regular basis without hearing protection. Pertinent limits are A-weighted
noise levels of 85 dB for up to 8 hours and 115 dB for up to 15 minutes per day. Exceeding
these levels on a daily basis over a working career is likely to lead to hearing impairment.
These levels are conservative for evaluating potential adverse effects from occasional noise
events.

1.4.5  Health

Nonauditory effects of long-term noise exposure, where noise may act as a risk factor, have
never been found at levels below federal guidelines established to protect against hearing
loss. Most studies attempting to clarify such health effects found that noise exposure levels
established for hearing protection would also protect against nonauditory health effects
(von Gierke, 1990). There are some studies in the literature that claim adverse effects at
lower levels, but these results have generally not been reproducible.

Table 3 is adopted from the Federal Agency Review of Selected Airport Noise Analysis Issues
(FICON, 1992). The table is a general summary of the effects of noise on people based on
scientific studies to date.

FIGURE 3 DOSE-RESPONSE SLEEP DISTURBANCE RELATIONSHIP
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TABLE 3

Effects of Noise on People (Residential Land Uses Only)

Effects
a

(Day-Night Average
Sound Level in Decibels)

Hearing Loss
(Qualitative
Description)

Annoyance
b

(% of Population
Highly Annoyed)

c

Average
Community
Reaction

d
General Community Attitude

Towards Land Use Area

75 and above May begin to
occur

37% Very severe Noise is likely to be the most
important of all adverse aspects
of the community environment.

70 Will not be
likely

22% Severe Noise is one of the most
important adverse aspects of
the community environment.

65 Will not occur 12% Significant Noise is one of the important
adverse aspects of the
community environment.

60 Will not occur 7% Moderate to
slight

Noise may be considered an
adverse aspect of the
community environment.

55 and below Will not occur 3% Moderate to
slight

Noise considered no more
important than various other
environmental factors.

a
 All data are drawn from National Academy of Science 1977 report Guidelines for Preparing Environmental Impact

Statements on Noise, Report of Working Group 69 on Evaluation of Environmental Impact of Noise.

b
 A summary measure of the general adverse reaction of people to living in noisy environments that cause speech

interference; sleep disturbance; desire for tranquil environment; and the inability to use the telephone, radio or
television satisfactorily.

c
 The percentages of people reporting annoyance to lesser extents are higher in each case. An unknown small

percentage of people will report being “highly annoyed” even in the quietest surroundings. One reason is the difficulty
all people have in integrating annoyance over a very long time. USAF Update with 400 points (Finegold et al., 1992).

d
 Attitudes or other nonacoustic factors can modify this. Noise at low levels can still be an important problem,

particularly when it intrudes into quiet environment.

Source: FICAN, 1980; FICON 1992 (Update)
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SECTION 2

Noise Analysis

2.1  Methodology

The proposed action would accommodate future increases in aircraft operations at TKA. For
the purpose of evaluating potential noise effects of the proposed action in residential areas
in Talkeetna, extensive noise monitoring of ambient noise levels was conducted at several
locations within those areas. The data obtained through the noise measurement program are
used in conjunction with the FAA’s Integrated Noise Model (INM) to evaluate noise impacts
of the proposed action in terms of both the DNL and single-event effects. This information
will assist the ADOT&PF to quantitatively assess the impacts of each project alternative and
articulate them to the public.

The accepted method for evaluation of aircraft noise exposure in the vicinity of civilian
airports is the use of the INM computer program. This noise model accounts for noise
effects of aircraft landings, takeoffs and ground run-up operations based on an extensive
database that has been developed from actual measurements. 

The FAA’s Office of Environment and Energy (AEE-100) has developed the INM for
evaluating aircraft noise impacts in the vicinity of airports. INM has many analytical uses,
such as assessing changes in noise impact resulting from new or extended runways or
runway configurations, assessing new traffic demand and fleet mix, evaluating revised
routing and airspace structures and assessing alternative flight profiles or modifications to
other operational procedures. 

The INM has been the FAA’s standard tool since 1978 for determining the predicted noise
impact in the vicinity of airports. Statutory requirements for INM use are defined in FAA
Order 1050.1D, Policies and Procedures for Considering Environmental Impacts; Order 5050.4A,
Airport Environmental Handbook; and FAR Part 150, Airport Noise Compatibility Planning.

The model utilizes flight track information, aircraft fleet mix, standard and user defined
aircraft profiles and terrain as inputs. The INM model produces noise exposure contours
that are used for land use compatibility maps. The INM program includes built in tools for
comparing contours and utilities that facilitate easy export to commercial Geographic
Information Systems. 

The model also calculates predicted noise at specific sites such as hospitals, schools, and
other sensitive locations. For these grid points, the model reports detailed information for
the analyst to determine which events contribute most significantly to the noise at that
location. The model supports 16 predefined noise metrics that include cumulative sound
exposure, maximum sound level and time above metrics from both the A-Weighted,
C-Weighted, and Effective Perceived noise level families. The user may also create user-
defined metrics from these families, a popular example being the ability to create the
Australian version of the Noise Exposure Forecast.
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The INM aircraft profile and noise calculation algorithms are based on several guidance
documents published by the Society of Automotive Engineers (SAE). These include the
SAE-AIR-1845 report Procedure for the Calculation of Airplane Noise in the Vicinity of Airports as
well others which address atmospheric absorption and noise attenuation. The INM is an
average-value-model and is designed to estimate long-term average effects using average
annual input conditions. Because of this, differences between predicted and measured
values can occur because certain local acoustical variables are not averaged, or because they
may not be explicitly modeled in INM. Examples of detailed local acoustical variables
include temperature profiles, wind gradients, humidity effects, ground absorption,
individual aircraft directivity patterns and sound diffraction around terrain, buildings,
barriers. Differences may also occur due to errors or improper procedures employed during
the collection of the measured data. 

2.2  Noise Measurement Program

For the purpose of the noise study, a noise measurement survey was conducted between
June 25 and 27, 2002. The noise measurement program included continuous (24-hour) noise
level measurements and aircraft single-event noise measurements conducted at four
residential locations. 

In addition, supplementary single-event measurements of aircraft flights were conducted at
the Talkeetna town center and single-event measurements of aircraft taxiing operations
were performed at an on-airport location near the main taxiway. The continuous noise
monitoring sites are representative of noise-sensitive locations within the community, which
are affected by noise generated by aircraft flight to and from TKA. Figure 4 depicts the
approximate locations of the noise monitoring sites.

The instrumentation used for the continuous measurements included four Larson-Davis
Laboratories (LDL) Model 824 integrating sound level meters equipped with LDL Type 2560
1/2-inch condenser microphones. These sound level meters were calibrated prior to and
throughout the measurement effort with LDL CA-200 acoustical calibrators to ensure the
accuracy of the measurements. 

For single-event measurements of aircraft taxiing operations and flights over the downtown
park, a Bruel & Kjaer (B&K) Model 2231 sound level meter equipped with a B&K 4155
1/2-inch microphone. A B&K 4231 acoustical calibrator was used to calibrate the
microphone. All the equipment comply with the American National Standards Institute and
International Electrotechnical Commission requirements for Type 1 and 2 (precision) sound
measurement instrumentation.

The noise monitoring program included the collection of single-event noise level data in
terms of the Lmax and the SEL for several overflights at each site. Appendix B presents the
detailed aircraft single-event noise measurement data obtained in the field.

In addition to the single-event noise data, hourly Leq at each continuous noise monitoring

location was also collected in order to determine the DNL exposure. Appendix C includes
summaries of the noise measurement results in terms of hourly noise levels and DNL
values.
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Table 4 summarizes the results of the aircraft single event noise measurement effort. Data
shown in Table 4 shows that noise levels measured at each location were reasonably
consistent across the single events at each site. This is particularly true of SEL values, which
generally varied by no more than 3 dB at each location.

TABLE 4

Summary of Aircraft Noise Level Measurement Data

Monitoring
Site AC Type

Arrival (A) or
Departure (D)

Number
Sampled

Lmax, dB

Mean (Range)
SEL, dB

Mean (Range)

Site 1 SEP A 14 71.6 (53-82) 84.1 (60-89)

SEP D 146 77.2 (54-97) 89.4 (62-100)

TEP A 2 72.0 (61-83) 85.1 (67-88)

TEP D 12 82.3 (57-92) 90.5 (64-96)

Site 2 SEP A 25 64.8 (57-82) 77.3 (65-86)

SEP D 82 73.7 (53-91) 88.1 (62-98)

TEP A 4 70.9 (64-78) 82.7 (72-86)

TEP D 9 71.3 (66-80) 80.9 (77-87)

Site 3 SEP A 6 64.5 (52-76) 77.6 (59-82)

SEP D 88 63.1 (51-76) 78.1 (57-87)

Site 4 SEP A 22 59.3 (50-75) 71.8 (58-80)

SEP D 16 59.5 (51-80) 78.0 (59-87)

TEP D 1 71.2 76.7

SEP = Single-engine propeller aircraft
TEP = Twin-engine propeller aircraft
Lmax = Maximum noise level during the single aircraft noise event.

SEL = Sound exposure level, which is equivalent to the total acoustic energy produced by the single aircraft
noise event.

Source: CH2M HILL

Based on the data presented in Table 4, aircraft flights to and from TKA do occasionally
interfere with speech communication at the exteriors of the representative monitoring
locations (noise levels from the aircraft reach or exceed the 60- to 65-dB range). Speech
interference at these locations is expected to continue in the future with increased frequency;
however, such interference is not expected to be significant. Aircraft noise levels would not
interfere with normal daily activities during the majority of time.

Examination of community noise levels measured from other noise sources which are not
associated with TKA reveals that noise events from single train passbys generate the highest
noise levels at Site 1 and at locations in the vicinity of the railroad tracks. The maximum
noise level (Lmax) generated from the horn of a freight train reached a level of 104 dB and
SEL values from train passbys were in the range of 90 to 110 dB, with the highest values due
to train noise events involving horn noise. At Site 3 and community locations represented
by this site, noise generated by occasional taxiing and takeoff events by fixed-wing aircraft
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at the Talkeetna Village Air Strip also contribute to the overall noise exposure. SEL values
sampled from a few aircraft events at the Village Air Strip during the noise monitoring
effort were between 75 to 85 dB.

2.3  Noise Impact Analysis

Generation of INM noise contours requires several pieces of information, including aircraft
flight tracks and the number of operations by aircraft type assigned to the flight tracks on a
daily basis. The goal of this study is to evaluate existing and future community noise
exposure at noise-sensitive areas in the vicinity of TKA. Figure 5 shows the community,
existing land use, and sensitive receivers.

For existing conditions, noise contours are generated for the existing annual average day
and the existing peak-season day. For future (2015) conditions, noise contours for annual
average day and peak-season day are developed under three different heliport alternatives:
No Action, the Northeast Heliport Site (Alternative E), and the Southeast Heliport Site
(Alternative C). Figure 6 depicts the heliport alternatives under consideration.

2.3.1  Airport Flight Operations

Historical data related to specific flight tracks and the associated number of aircraft
operations are not available. To develop the flight tracks and operations numbers, CH2M
HILL made a number of conservative yet realistic assumptions based on the existing
available data, coupled with anecdotal information from a variety of sources. A detailed
description of the flight operations analysis is included in Appendix D. Exhibit 3 of
Appendix D shows the existing flight tracks, and Exhibit 4 shows the future flight tracks. 

The operations data that will be used for the noise model, for both fixed-wing and
helicopter activity, are summarized in Table 5.

TABLE 5

Flight Operations Data Summary

Peak Season 2000 (Part 135/GA) 2015 (Part 135/GA)

Fixed-wing departures per day

South wind (Runway 18) 64 / 29 132 / 40

North wind (Runway 36) 7 / 3 15 / 4

Helicopter departures per day

Military helicopter 2.8 2.8

Civil helicopter 12 22

Annual average 2000 (Part 135/GA) 2015 (Part 135/GA)

Fixed-wing departures per day

South wind (Runway 18) 16/ 7 34 / 10

North wind (Runway 36) 6 / 3 12 / 4

Helicopter departures per day

Military helicopter 0.7 0.7

Civil helicopter 3 5







Table 6 summarizes fleet mix information for both fixed-wing aircraft and helicopters that
will be used in the noise model. The existing and future fleet mix are assumed to be identical.

TABLE 6

Fleet Mix Information Summary

Fixed-Wing Fixed-Pitch Variable-Pitch Twin-Engine

Part 135 22% 67% 11%

General aviation 86% 14% 0%

Helicopter Eurocopter 315 Lama

Bell 206 Jet
Ranger/Eurocopter 350

Astar CH-47 Chinook

Military 0% 0% 100%

Civil 50% 50% 0%

2.3.2  Existing Noise Exposure

During the noise measurement period, between June 25 and 28, 2002, measured DNL values
at the nearest residences west of the airport were up to 63 dB. At other community locations,
measured aircraft noise levels are well below the DNL 65 dB land-use compatibility
threshold. The noise monitoring program captured noise exposure data for a limited period
of time during conditions similar to peak season and provided a basis for evaluating the
accuracy of INM in predicting noise exposure around TKA. 

In order to evaluate the existing noise environment, flight operations data described in the
previous section along with generalized flight tracks developed from field observations
were utilized within INM. Existing (2000) noise contours, in terms of DNL, were developed
for an annual average day and a peak-season average day (based on a 90-day peak-season).
Figures 7 and 8 depict the existing DNL 65, 70, and 75 dB contours for annual average day
and peak-season average day, respectively.

As shown by the noise contours depicted in Figure 8, existing DNL 65 dB noise exposure
even during the peak-season average day stays within airport property.

2.3.3  Future (2015) Noise Exposure

Future (2015) noise exposure in the vicinity of TKA was also estimated for the potential
scenarios shown in the subsections below.



2.3.3.1  No Action

Under the future No Action Alternative, future airport flight operations are assumed to be
as described in Section 2.3.1, with the airfield configuration remaining as it currently is.
Similar to the analysis for existing conditions, DNL contours were developed for 2015
annual average day and peak-season average day. Figure 9 shows the annual average day
DNL contours for the 2015 No Action Alternative, and Figure 10 shows the peak-season
average day noise contours for the same alternative.

The contours depicted in Figure 10 show that the only noise-sensitive areas where the DNL
65-dB noise level would be exceeded are the adjoining lots within Denali Subdivision.
Under the No Action Alternative, up to 8 lots could be affected due to noise from fixed-wing
aircraft operations.

2.3.3.2  Southeast Heliport Alternative (Alternative C)

Under the future heliport Alternative C, future airport flight operations are assumed to be
as described in Section 2.3.1 and Appendix D, with the heliport positioned on the east side
and near the south end of the main runway (Figure 6). 

Under this alternative, DNL contours were developed for 2015 annual average day and
peak-season average day. Figure 11 shows the 2015 annual average day DNL contours for
this alternative and Figure 12 shows the peak-season average day noise contours for the
same alternative.

As with the No Action Alternative, the only noise-sensitive areas where the DNL 65-dB
noise level would be exceeded would be up to 8 first-row lots adjacent to and west of the
airport, primarily due to noise from taxiing and departures by fixed-wing aircraft. Heliport
alternatives would not affect the noise levels in these areas.

2.3.3.3  Northeast Heliport Alternative (Alternative E)

Under the future heliport Alternative E, future airport flight operations are assumed to be as
described in Section 2.3.1 and Appendix D, with the heliport positioned within the northeast
part of the airport (Figure 6). Under this alternative, DNL contours were developed for 2015
annual average day and peak-season average day. Figures 13 and 14 show the 2015 annual
average day and peak-season average day DNL contours, respectively.

As with the No Action Alternative, the only noise-sensitive areas where the DNL 65-dB
noise level would be exceeded would be up to 8 first-row residential lots adjacent to and
west of the airport. Fixed-wing aircraft departures are the main cause of high noise levels in
these areas. Heliport alternatives would not affect the noise levels in these areas.
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Appendix A
Acoustical Terminology
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Appendix B
Aircraft Noise Level Data Sheets
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Appendix C
Hourly Noise Level Summaries
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Appendix D
Development of Flight Operations Data at

Talkeetna Airport
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Appendix D
Part 77 Figure
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Construction Cost Estimate
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